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DATA HANDBOOK SYSTEM 


Our Data Handbook System comprises more than 60 books with specifications on electronic compo- 
nents, subassemblies and materials. It is made up of four series of handbooks: 


ELECTRON TUBES BLUE 
SEMICONDUCTORS RED 
INTEGRATED CIRCUITS PURPLE 
COMPONENTS AND MATERIALS GREEN 


The contents of each series are listed on pages iv to vii. 


The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. 


When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 


Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). 


Information on current Data Handbooks and on how to obtain a subscription for future issues is 
available from any of the Organizations listed on the back cover. 
Product specialists are at your service and enquiries will be answered promptly. 


February 1984 iti 


ELECTRON TUBES (BLUE SERIES) 


The blue series of data handbooks comprises: 


T1 Tubes for r.f. heating 
T2a Transmitting tubes for communications, glass types 
T2b Transmitting tubes for communications, ceramic types 
T3 Klystrons 
T4 Magnetrons for microwave heating 
TS Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 
T6 Geiger-Miiller tubes 
T8 Colour display systems 


Colour TV picture tubes, colour data graphic display tube assemblies, deflection units 


T9 Photo and electron multipliers 

T10 Plumbicon camera tubes and accessories 
T11 Microwave semiconductors and components 
T12 Vidicon and Newvicon camera tubes 

T13 Image intensifiers and infrared detectors 


T15 Dry reed switches 


T16 Monochrome tubes and deflection units 
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 


iv October 1985 


SEMICONDUCTORS (RED SERIES) 


The red series of data handbooks comprises: 


$1 


S2a 


S2b 


$3 


S4a | 


S4b 
S5 
S6 
S7 
S8a 


S8b 


S9 

$10 
S11 
$12 
$13 


*$14 


a ane silicon diodes, voltage regulator diodes (< 1,5 W), voltage reference diodes, 
tuner diodes, rectifier diodes 

Power diodes 

Thyristors and triacs 

Small-signal transistors 

Low-frequency power transistors and hybrid modules 

High-voltage and switching power transistors 


Field-effect transistors 


R.F. power transistors and modules 


_ Surface mounted semiconductors 


Light-emitting diodes 

Devices for optoelectronics 

Optocouplers, photosensitive diodes and transistors, infrared light-emitting diodes and 
infrared sensitive devices, laser and fibre-optic components 

Power MOS transistors 

Wideband transistors and wideband hybrid 1C modules 

Microwave transistors 

Surface acoustic wave devices 


Semiconductor sensors 


Liquid Crystal Displays 


*To be issued shortly. 
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INTEGRATED CIRCUITS (PURPLE SERIES) 


The NEW SERIES of handbooks is now completed. With effect from the publication date of this 


handbook the “‘N”’ in the handbook code number will be deleted. 
Handbooks to be replaced during 1986 are shown below. 


The purple series of handbooks comprises: 


ic01 


1C02a/b 


ICO3 


1C04 


ICOSN 


ICO6N 


ICO8 


ICOON 
1C10 


IC11N 


Supplement 
to 1C11N 


IC12 
IC13 


1C14 


IC15 


1C16 
1C17 
IC18 


Radio, audio and associated systems 
Bipolar, MOS 


Video and associated systems 
Bipolar, MOS 


Integrated circuits for telephony 
Bipolar, MOS 


HE4000B logic family | 
CMOS 


HE4000B logic family — uncased ICs 
CMOS 


High-speed CMOS; PC74HC/HCT/HCU 
Logic family 


ECL 10K and 100K logic families 


TTL logic series 


Memories 
MOS, TTL, ECL 


Linear LSI 
Linear LSI 


1°C-bus compatible ICs 


Semi-custom 
Programmable Logic Devices (PLD) 


Microcontrollers and peripherals 
Bipolar, MOS 


FAST TTL logic series 


CMOS integrated circuits for clocks and watches 


Integrated Services Digital Networks (ISDN) 


Microprocessors and peripherals 


October 1986 


new issue 1986 
ICO1N 1985 


new issue 1986 
ICO2Na/b 1985 


new issue 1987 
iICO3N 1985 


new issue 1986 
IC4 1983 


published 1984 
published 1986 


New issue 1986 
ICO8N 1984 


published 1986 


new issue 1986 
IC7 1982 


published 1985 
published 1986 


not yet issued 


new issue 1986 
IC13N 1985 


published 1986 


new issue 1986 
IC1SN 1985 


first issue 1986 
not yet issued 


new issue 1986 


COMPONENTS AND MATERIALS (GREEN SERIES) 


The green series of data handbooks comprises: 


C2 
C3 
C4 
C5 
C6 
C7 
cs 
cg 
C11 


C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 


C22 


Television tuners, coaxial aerial input assemblies, surface acoustic wave filters 


Loudspeakers 


Ferroxcube potcores, square cores and cross cores 


Ferroxcube for power, audio/video and accelerators 


Synchronous motors and gearboxes 
Variable capacitors 

Variable mains transformers 
Piezoelectric quartz devices 


Varistors, thermistors and sensors 


Potentiometers, encoders and switches 
Fixed resistors 

Electrolytic and solid capacitors 

Ceramic capacitors 

Permanent magnet materials 

Stepping motors and associated electronics 
Direct current motors 

Piezoelectric ceramics 


Wire-wound components for TVs and monitors 


Film capacitors 


July 1986 
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RECTIFIER DIODES 


General purpose 
lF(AV)max 
(A) 

6 
6.5 
10 
12 
15 
30 
47 
48 


Avalanche 
lF(AV)max 
(A) 

9.5 
20 
48 


BY X38 
BY 249 
BY X98 
BY X42 
BY X99 
BY X96 
BY X97 
BY X52 


BY X39 
BY X25 
BY X56 


2 October 1986 


Outline 


DO-4 


TO-220AC 


DO-4 
DO-4 
DO-4 
DO-4 
DO-5 
DO-5 


DO-4 
DO-4 
DO-5 


VRRMmax (V) 
300 600 1200 1600 


VRWMmax (V) 
600 800 1000 1200 1400 


SELECTION GUIDE 


FAST RECTIFIER DIODES 


Ultra fast (epitaxial) types 


lE(AV)max Outline VRRMmax (V) Page 
(A) 50 100 150 200 300 400 500 600 700 800 1000 

1 BYV26 _SOD-57 - 255 
2 BYV27.  SOD-57 261 
S be. cee See ies a 
een, seas (eae ee ee ae ts 
rere OU, tee (i (ape: NRE 
a eee | eae $+ +44 
Sa re esas (a ee | ae 
Giese: Serene ee te 
Sameer ees Cee CC | ee Se Pe 
ee Oe im re) eee ppp b ep oe 
eve eee ee ee ee ee ee 
a 8H OH 
10 BYT28 _TO-220AB as eae 227 
a eS (a ars RE 
14 BYT79  TO-220AC , Hons Cee, Nie jor 
fie eke ppp tt ttt a 
a. ena “Ge pee oa ae oe ae eS 
See. Tae == ice eas ae (eal eat 
ee saat Se OE 8 
20 BYV32*  TO-220AB ~4 — 311 
20 BYV34* TO-220AB [ioe ie eae 331 
A bet bo eS ee an ee 
a. Mi Os tp Le 
30 BYV42*  TO-220AB ia a ee 341 
Ae a ae ee a 
S seee Go ee ae ee ee 
a, He Sore; ee Ee eel 
35 BYV9Q2. DO-5 i a jp 399 
40 BYW92-—DO-5 cae 449 
fee ae ae es ae ee ee ee 

poe fie | oe ae ae ae 
60 BYW93 DO-5 457 


*Monolithic dual rectifier diodes. 
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FAST RECTIFIER DIODES (Cont.) 


lE(AV)max Outline VRRMmax (V) Page 
(A) 50 100 200 300 400 500 600 
Very-fast types 
6 1N3879 DO-4 495 
ae ae eres ee 
1N3880 DO-4 495 
See ae —}—4--—} — — ee 
6 1IN3882 DO-4 aaee ee pnp 495 
a ae ae es ae a ae an 
12 1N3889 DO-4 ae a aes ae 501 
12 1N3890 00-4 ++} —}— 501 
12 1N3891 DO-4 ean ney el 501 
2 ae a ne ee a 
12 1N3893 DO-4 ark eae =~ 50] 
14 BYX30** DO-4 Sie ae ae 465 
os Bee re ee eS: ae yi 
30 | 1N3909 DO-5 + — 507 
More. oe Sach A Se 
eam: eS i Se Ss 
2 me Ets 
30 1N3913 DO-5 : 507 
Fast types Outline VRRMmax (V) Page 


200 400 600 800 1000 1200 1300 1500 
| 


6.5 BY359 TO-220AC - sl ee iach 165 

7 BY 229 TO-220AC + 129 

a cer SE SE 
el 
a 
al 


8 BY 329 TO-220AC (ane Gee | 153 
12 BYV24 DO-4 eee aa | 247 
15 BYV60 = TO-238 (850 V) | 361 
40 BYW25 DO-5 407 


**With avalanche characteristics 
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SELECTION GUIDE 


SCHOTTKY RECTIFIER DIODES 


lE(AV)max Outline VRRMmax (V) Page 
(A) 30 35 40 40A“ 45 
10 BYV 18 * TO-220AB 517 
10 BYV19 TO-220AC 527 
15 BYV20 DO-4 535 
16 BYV39 TO-220AC 587 
20 BYV33* TO-220AB 567 
20 BY V33F* SOT-186 577 
26 BY V43F* SOT-186 603 
30 BYV21 DO-4 543 
30 BYV43* TO-220AB 595 
30 BYV73* SOT-93 611 
60 BYV22 DO-5 551 
60 PHSD51 DO-5 619 
80 BYV23 DO-5 559 
*Monolithic dual rectifier diodes 
AWith guaranteed reverse surge capability 
BREAKOVER DIODES 
ITRM max Outline V(BO)nom (V) Page 
(A) 65 100 120 140 160 180 200 220 240 260 280 
40 BR210 TO-220AC 627 
40 BR216*t TO-220AB 639 
40 BR220* TO-220AB 643 


*Monolithic dual break over diodes. 
*tAsymmetrical break over diode. 
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SELECTION GUIDE 


REGULATOR DIODES 


REGULATOR SERVICE Prot max 


‘. W W = 
Regulated Suppression 20 100 


yaltage sand-ort SUPPRESSOR SERVICE Pas max 
voltage 700 W 9.5 kW 25 kW 


Type No. BZY93 (page 713) 
Type No. BZY91 (page 693) 
Type No. BZW86 (page 659) 


Normal polarity (cathode to stud) no end-letter 
Reverse polarity (anode to stud) R 


Both polarities available (R) 


HIGH-VOLTAGE RECTIFIER STACKS 


Type No. 'F(AV) 


OSS9115—3 | 3.5A 
to —36)| (6A in oil) 


OSS9215--3 | 5A 
to —36| (20A in oil) 


OSS9415— 3 10A 
to — 36] (30A in oil) 


OSB9115—4 | 7A 
to —36| (12 A inoil) 


OSB9215—4 10A 
to —36] (40A in oil) 


OSB9415—-4 | 20A 
to — 36] (60A in oil) 


OSM9115—4 | 3.5A 
to —36 | (6 A in oil) 


OSM9215— 415A 
to —36| (20A in oil) 


OSM9415-—-4 | 10A 
to —36 | (380A in oil) 


aa 
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Configuration 


+ 
cathode 


+ Vpwy ———_____> 
7259127 


centre —tap 
-9259125 


<«— Vrawm—> 


+ 
cathode 


centre-tap 
7259126 


<_—— VeRwaM— 


+ 
cathode 


centre-tap 


—<+— Vewu—> 
7259126 
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GENERAL SECTION 


Type Designation 

Rating Systems 

Letter Symbols 

Quality Conformance 

and Reliability 

General Explanatory Notes 
Heatsinks 


TYPE 
DESIGNATION 


PRO ELECTRON TYPE DESIGNATION CODE 
FOR SEMICONDUCTOR DEVICES 


This type designation code applies to discrete semiconductor devices — as opposed to integrated 
circuits —, multiples of such devices and semiconductor chips. 


“Although not all type numbers accord with the Pro Electron system, the following explanation is given 
for the ones that do.” 


A basic type number consists of: 
TWO LETTERS FOLLOWED BY A SERIAL NUMBER 


FIRST LETTER 
The first letter gives information about the material used for the active part of the devices. 


A. GERMANIUM or other material with band gap of 0,6 to 1,0 eV. 

B. SILICON or other material with band gap of 1,0 to 1,3 eV. 

C. GALLIUM-ARSENIDE or other material with band gap of 1,3 eV or more. 
R. COMPOUND MATERIALS (e.g. Cadmium-Sulphide). 


SECOND LETTER 
The second letter indicates the function for which the device is primarily designed. 


. DIODE; signal, low power 

DIODE; variable capacitance 

TRANSISTOR; low power, audio frequency (Rth j-mb > 15 K/W) 

. TRANSISTOR; power, audio frequency (Rth j-mb < 15 K/W) 

DIODE; tunnel 

TRANSISTOR; low power, high frequency (Rth j-mb > 15 K/W) 

MULTIPLE OF DISSIMILAR DEVICES — MISCELLANEOUS; e.g. oscillator 
DIODE; magnetic sensitive 

TRANSISTOR; power, high frequency (Rth j-mb < 15 K/W) 

PHOTO-COUPLER 

RADIATION DETECTOR; e.g. high sensitivity phototransistor 

- RADIATION GENERATOR; e.g. light-emitting diode (LED) 

CONTROL AND SWITCHING DEVICE; e.g. thyristor, low power (Rth j-mb > 15 K/W) 
TRANSISTOR; low power, switching (Rth j-mb > 15 K/W) 

CONTROL AND SWITCHING DEVICE; e.g. thyristor, power (Rth j-mb < 15 K/W) 

- TRANSISTOR; power, switching (Rth j-mb < 15 K/W) 

. DIODE: multiplier, e.g. varactor, step recovery 

. DIODE; rectifying, booster 

DIODE; voltage reference or regulator (transient suppressor diode, with third letter W) 


NX XCHYDOVZFIONMOORD 
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TYPE 
DESIGNATION 


The remainder of the type number is a serial number indicating a particular design or development and 
is in one of the following two groups: 


(a) A serial number consisting of three figures from 100 to 999. 


(b) A serial number consisting of one letter (Z, Y, X, W, etc.) followed by two figures. 


RANGE NUMBERS 


Where there is a range of variants of a basic type of rectifier diode, thyristor or voltage regulator diode 
the type number as defined above is often used to identify the range; further letters and figures are added 
after a hyphen to identify associated types within the range. These additions are as follows: 


RECTIFIER DIODES, THYRISTORS AND TRIACS 


A group of figures indicating the rated repetitive peak reverse voltage, VRRy, Or the rated repetitive 
peak off-state voltage, VpRy, whichever value is lower, in volts for each type. 


The final letter R is used to denote a reverse polarity version (stud-anode) where applicable. The normal 
polarity version (stud cathode) has no special final letter. 


REGULATOR DIODES 

A first letter indicating the nominal percentage tolerance in the operating voltage V 7. 
A. 1% (according to IEC 63: series E96) 

B. 2% (according to IEC 63: series E48) 

C. 5% (according to IEC 63: series E24) 
D 
E 


10% (according to IEC 63: series E12) 
20% (according to IEC 63: series E6) 


A group of figures indicating the typical operating voltage Vz for each type at the nominal operating 
current 17 rating of the range. 


The letter V is used to denote a decimal sign. 
The final letter R is used to denote a reverse polarity version (stud anode) where applicable. The normal 


polarity version (stud cathode) has no special final letter. 


Examples: 


BY X38-600 Silicon rectifier in the BY X38 range with 600 V maximum repetitive peak voltage, 
normal polarity, stud connected to cathode. 


BZY91-C7V5 Silicon voltage regulator diode in the BZY91 range with 7.5 V operating + 5% 
tolerance, normal polarity, stud connected to cathode. 
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RATING 


RATING SYSTEMS 


The rating systems described are those recommended by the International Electrotechnical Commission 
(IEC) in its Publication 134. 


DEFINITIONS OF TERMS USED 
Electronic device. An electronic tube or valve, transistor or other semiconductor device. 


Note 
This definition excludes inductors, capacitors, resistors and similar components. 


Characteristic. A characteristic is an inherent and measurable property of a device. Such a property 
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed 
as a value for stated or recognized conditions. A characteristic may also be a set of related values, 
usually shown in graphical form. 


Bogey electronic device. An electronic device whose characteristics have the published nominal values 
for the type. A bogey electronic device for any particular application can be obtained by considering 
only those characteristics which are directly related to the application. 


Rating. A value which establishes either a limiting capability or a limiting condition for an electronic 
device. It is determined for specified values of environment and operation, and may be stated in any 
suitable terms. 


Note 
Limiting conditions may be either maxima or minima. 


Rating system. The set of principles upon which ratings are established and which determine their 
interpretation. 


Note 
The rating system indicates the division of responsibility between the device manufacturer and the 
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings. 


ABSOLUTE MAXIMUM RATING SYSTEM (As used throughout this book) 


Absolute maximum ratings are limiting values of operating and environmental conditions applicable to 
any electronic device of a specified type as defined by its published data, which should not be exceed- 
ed under the worst probable conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking no responsibility for equipment variations, environmental variations, and the effects of changes 
in operating conditions due to variations in the characteristics of the device under consideration and 
of all other electronic devices in the equipment. 


The equipment manufacturer should design so that, initially and throughout life, no absolute maximum 
value for the intended service is exceeded with any device under the worst probable operating con- 
ditions with respect to supply voltage variation, equipment component variation, equipment control 
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics 
of the device under consideration and of all other electronic devices in the equipment. 
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RATING 


DESIGN MAXIMUM RATING SYSTEM 


Design maximum ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under the worst probable conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking responsibility for the effects of changes in operating conditions due to variations in the charac- - 
teristics of the electronic device under consideration. 


The equipment manufacturer should design so that, initially and throughout life, no design maximum 
value for the intended service is exceeded with a bogey device under the worst probable operating 
conditions with respect to supply voltage variation, equipment component variation, variation in 
characteristics of all other devices in the equipment, equipment control adjustment, load variation, 
signal variation and environmental conditions. 


DESIGN CENTRE RATING SYSTEM 


Design centre ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under normal conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device 

in average applications, taking responsibility for normal changes in operating conditions due to rated 
supply voltage variation, equipment component variation, equipment control adjustment, load variation, 
signal variation, environmental conditions, and variations in the characteristics of all electronic devices. 


The equipment manufacturer should design so that, initially, no design centre value for the intended 
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply 
voltage. 


14 October 1977 


Based on IEC publication 148 LETTER SYMBOLS 


LETTER SYMBOLS FOR RECTIFIER DIODES, 
THYRISTORS, TRIACS AND BREAKOVER DIODES <= 


LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS 


Basic letters: — The basic letters to be used are: 
!, i = current V, v = voltage Pp = power 


lower-case basic letters shall be used for the representation of instantaneous values which vary with 
time. In all other instances upper-case letters shall be used. 


Subscripts 

amb Ambient 

(AV), (av) Average value 

(BO) Breakover 

(BR) Breakdown 

case Case 

C Controllable 

D,d Forward off-state !), non-triggered (gate voltage or current) 
F,f Forward !), fall 

G,g Gate terminal 

H Holding 

l,i Input 

Jj Junction 

L Latching 

M,m Peak or crest value 
min Minimum 

0,0 Output, open circuit 
(OV) Overload 

Pp Pulse 

0q Turn-off 

R,r- As first subscript: reverse, rise 


As second subscript: repetitive, recovery 
(RMS), (rms) R.M.S. value 


S,s As first subscript: storage, stray, series, source, switching <=. 
As second subscript: non-repetitive 

stg Storage 

T,t Forward on-state /), triggered (gate voltage or current) 

th Thermal 

(TO) Threshold 

tot Total 

W Working 


Z Reference or regulator (i.e. zener) 


For power rectifier diodes, thyristors and triacs, the terminals are not indicated in the subscript, 
except for the gate-terminal of thyristors and triacs. 


1) For the anode-cathode voltage of thyristors and triacs, F is replaced either by D or T, to distinguish 
between ‘off-state’ (non-triggered) and ‘on-state’ (triggered). 
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LETTER SYMBOLS 


Example of the use of letter symbols 


Simplified rectifier characteristic together with an anode-cathode 
voltage as a function of. time. 


16 April 1984 


QUALITY CONFORMANCE AND RELIABILITY 


In addition to 100% testing of all major device parameters in the production department, independently 
controlled statistical sampling for conformance and reliability takes place using BS6001 ‘Sampling 
Procedures and Tables’. BS6001 is consistent with MIL—STD—105D. DEF 131A, 1S02859, CA—C—115. 


The market demand for a continuously improving product quality is being met by the annual updating 
of formal quality improvement plans. 


The ‘Defect free’ and ‘Right first time’ concepts are applied regularly as part of an overall quality 
programme covering all aspects of device quality from initital design to final production. These 
concepts, together with the quality assurance requirements, embrace all the principles outlined in 
DEF STAN 05—21, AQAP—1, and BS5750 Pt1. 


CONFORMANCE 


The Company actively promote a policy of customer cooperation to determine their quality problems 
and future requirements. This cooperation is often in the form of a ‘ppm’ activity. The ‘ppm’ is a 
measure of conformance of the outgoing product, and is expressed as the number of reject devices 
found per million of products delivered (e.g. a process average of 0.01% = 100 ppm). Mutually agreed 
ppm targets are set, and a programme of quality improvement work initiated. 


In addition to the above, special inspection and/or test procedures are available, following consultation 
with the customer and the agreement of a special specification. 


RELIABILITY 
‘Screening’, or ‘Burn-in’ procedures are also available, based on the requirements of CECC 50 000. 


CECC 50 000 offers a choice of four screening sequences: ‘A’, ‘B’, ‘C’, ‘D’. The Company’s standard 
‘Hi-rel’ procedure offers a combination of ‘C’ and ‘D’ sequences. 


Sequence ‘C’ 
1. High temperature storage — 24 hours minimum. 
2. Rapid change of temperature — as detailed in agreed specification. 
3. Sealing — fine leak test. 
— gross leak test. 


4. Functional electrical characteristics — within group ‘A’ limits. 


Sequence ‘D’ 
1. ‘Burn-in’ — high-voltage reverse bias, 48 hours duration. Conditions as specified in CECC 50 O00. 


2. Post ‘Burn-in’ measurements — functional electrical characteristics, within group ‘A’ limits. 


Other ‘Hi-rel’, ‘Burn-in’, or ‘Screening’ procedures may be available on request. 
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GENERAL 
EXPLANATORY 
NOTES 


RECTIFIER DIODES 


REVERSE RECOVERY 


When a semiconductor rectifier diode has been conducting in the forward direction sufficiently long to 
establish the steady state, there will be a charge due to minority carriers present. Before the device can 
block in the reverse direction this charge must be extracted. This extraction takes the form of a transi- 
ent reverse current and this, together with the reverse bias voltage results in additional power dissipation 
which reduces the rectification efficiency. At sine-wave frequencies up to about 400 Hz these effects 
can often be ignored, but at higher frequencies and for square waves the switching losses must be con- 
sidered. 


Stored charge 


The area under the | p- time curve is known as the stored charge (OQ.,) and is normally quoted in micro- 
or nanocoulombs. Low stored charge devices are preferred for fast switching applications. 


Reverse recovery time 


Another parameter which can be used to determine the speed of the rectifier is the reverse recovery 
time (t,,). This is measured from the instant the current passes through zero (from forward to reverse) 
to the instant the current recovers to 10% of its peak reverse value. Low reverse recovery times are 
associated with low stored charge devices. 


The conditions which need to be specified are: 

a. Steady-state forward current (I); high currents increase recovery time. 

b. Reverse bias voltage (VR); low reverse voltage increases recovery time. 

c. Rate of fall of anode current (dI¢/dt); high rates of fall reduce recovery time, but increase stored 
charge. 

d. Junction temperature (Tj); high temperatures increase both recovery time and stored charge. 


Fig. 1 Waveform showing the reverse recovery aspects. 
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GENERAL 
EXPLANATORY 
NOTES 


REVERSE RECOVERY (continued) 
Softness of recovery 


In many switching circuits it is not just the magnitude but the shape of the reverse recovery characteristic 
that is important. If the positive-going edge of the characteristic has a fast rise time (as in a so-called 
‘snap-off’ device) this edge may cause conducted or radiated r.f.i., or it may generate high voltages across 
inductors which may be in series with the rectifier. The maximum slope of the reverse recovery current 
(d|R/dt) is quoted as a measure of the ‘softness’ of the characteristic. Low values are less liable to give 
r.f.i. problems. The measurement conditions which need to be specified are as above. When stored charges 
are very low, e.g. for epitaxial and Schottky-barrier rectifier diodes,this softness characteristic can be 
ignored. 


DOUBLE-DIFFUSED RECTIFIER DIODES 


A single-diffused diode with a two layer p-n structure cannot combine a high forward current density with 
a high reverse blocking voltage. 


A way out of this dilemma is provided by the three layer double-diffused structure. A lightly doped silicon 
layer, called the base, is sandwiched between highly doped diffused pt and nt outer layers giving a pt —pn* 
or pt —nnt layer. Generally, the base gives the diode its high reverse voltage, and the two diffused regions 
give the high forward current rating. 


Although double-diffused diodes are highly efficient, a slight compromise is still necessary. Generally, for 
a given silicon chip area, the thicker the base layer the higher the Vp and the lower the If. Reverse 
switching characteristics also determine the base design. Fast recovery diodes usually have n-type base 
regions to give ‘soft’ recovery. Other diodes have the base type, n or p, chosen to meet their specific 
requirements. 


ULTRA FAST RECTIFIER DIODES 


Ultra fast rectifier diodes, made by epitaxial technology, are intended for use in applications where low 
conduction and switching losses are of paramount importance and relatively low reverse blocking voltage 
(VRwm = 150 V) is required: e.g., switched-mode power supplies operating at frequencies of about 50 kHz. 


The use of epitaxial technology means that there is very close control over the almost ideal diffusion 
profile and base width giving very high carrier injection efficiencies leading to lower conduction losses than 
conventional technology permits. The well defined diffusion profile also allows a tight control of stored 
minority carriers in the base region, so that very fast turn-off times (35 ns) can be achieved. The range of 
devices also has a soft reverse recovery and alow forward recovery voltage. 


SCHOTTKY-BARRIER RECTIFIER DIODES 


Schottky-barrier rectifiers find application in low-voltage switched-mode power supplies (e.g. 5 V output) 
where they give an increase in efficiency due to the very low forward drop, and low switching losses. 

Power Schottky diodes are made by a metal-semiconductor barrier process to minimise forward voltage 
losses, and being majority carrier devices have no stored charge. They are therefore capable of operating at 
extremely high speeds. Electrical performance in forward and reverse conduction is uniquely defined by the 
device’s metal-semiconductor ‘barrier height’. We have a process to minimise forward voltage, whilst main- 
taining reverse leakage current at full rated working voltage and Tj max at an acceptable level. 


To obtain the maximum benefit from the use of Schottky devices it is recommended that particular 
attention be paid to the adequate suppression of voltage transients in practical circuit designs. 
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Rectifier diodes 


SWITCHING LOSSES (see also Fig.3) 


The product of transient reverse current and reverse bias voltage is a power dissipation, most of which 
occurs during the fall time. In repetitive operation an average power can be calculated. This is then 
added to the forward dissipation to give the total power. The peak value of transient reverse current is 
known as Ippp. 


The conditions which need to be specified are: 

a. Forward current (IF); high currents increase switching losses. 

b. Rate of fall of anode current (dIp/dt); high rates of fall increase switching losses. This is particularly 
important in square-wave operation. Power losses in sine-wave operation for a given frequency are 
considerably less due to the much lower dl -/dt. 

c. Frequency (f); high frequency means high losses. 

. Reverse bias voltage (Vp); high reverse bias means high losses. 

e. Junction temperature (Tj); high temperature means high losses. 


Oo. 


Fig.2 Waveforms showing the reverse switching losses aspects. 
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SWITCHING LOSSES (continued) 
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Fig. 3 Nomogram (example of reverse switching losses). Power loss APR (AV) due to switching only 


(to be added to steady-state power losses). |- = forward current just before switching off; T; 


150 °C. 


J 
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Rectifier diodes 


FORWARD RECOVERY 


At the instant a semiconductor rectifier diode is switched into forward conduction there are no 
carriers present at the junction, hence the forward voltage drop may be instantaneously of a high value. 
As the stored charge builds-up, conductivity modulation takes place and the forward voltage drop 
rapidly falls to the steady-state value. The peak value of forward voltage drop is known as the forward 
recovery voltage (V¢,). The time from the instant the current reaches 10% of its steady-state value to 
the time the forward voltage drop falls to within 10% of its final steady-state value is known as the 
forward recovery time (tf,y). 


The conditions which need to be specified are: 

a. Forward current (I); high currents give high recovery voltages. 

b. Current pulse rise time (t,); short rise times give high recovery voltages. 
c. Junction temperature (Tj); the influence of temperature is slight. 


7Z67044.2 


time 


Fig. 4 Waveforms showing the forward recovery aspects. 
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OPERATING NOTES 


When there is a possibility that transients, due to the energy stored in the 
transformer, will exceed the maximum permissible non-Yrepetitive peak re- 
verse voltage ly a damping circuit should be connected across the trans- 
former. 

Either a series RC circuit or a voltage dependent resistor may be used. 
Suitable component values for an RC circuit across the transformer primary 
or secondary may be calculated as follows: 


VRSM RC across primary RC across secondary 
VRWM of transformer of transformer 


where Imag = magnetising primary r.m.s. current (A) 


V, + .= transformer primary r.m.s. voltage (V) 
V9 = transformer secondary r.m.s. voltage (V) 
T = V\/V2 


VRSM = the transient voltage peak produced by the transformer 
VRWM = the actually applied crest working reverse voltage 


The capacitance values calculated from the above table are minimum values; to al- 
low for circuit variations and component tolerances, larger values should be used. 


1) For controlled avalanche types read: non-repetitive peak reverse power. 
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BREAKOVER DIODES 


GENERAL 


Breakover diodes (BODs) are two-terminal devices that operate in either an off (non-conducting) 
state or an on (conducting) state. A BOD will remain in the off-state until the maximum breakover 
voltage is applied across its terminals. A BOD will then conduct with a low on-state voltage until the 
current is reduced below the minimum holding current. 


BODs are available as single or dual symmetric (operation in 1st and 3rd quadrants)types in a 
TO-220 outline. BODs are graded according to breakover voltage. 


BREAKOVER DIODE CHARACTERISTICS 


current 


voltage 
— 


M2708 


Fig.1 Breakover diode characteristics (1st quadrant). 
The main characteristics are illustrated in Fig.1. These characteristics are:- 


Vpo _ breakover voltage, the maximum voltage appearing across the BOD before switching to the 
on-state. 


VD stand-off voltage, maximum normal operating voltage. 

ID off-state current, normally quoted at Vp. 

VBR breakdown voltage, at which the BOD will commence avalanche breakdown. 

IBR breakdown current, with Verp applied. 

Is switching current, the avalanche current required to switch the BOD to the on-state. 
IT on-state current. 

VT on-state voltage, specified at a given I7. 

ly holding current, the minimum current at which the BOD will remain in the on-state. 
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USE OF BREAKOVER DIODES 

BODs are primarily designed to protect electronic equipment connected to transmission lines against 
transient overvoltages. However, there are many uses for BODs as breakover switches. 

In designing BOD circuits the following must be considered: - 


Off-state conditions 

VD Must not be exceeded in normal off-state operation. !n the off-state the BOD will not 
pass more current than Ip. 

dVp/dt The rate of rise of voltage must not exceed that quoted for the device. If this is exceeded, 
the BOD may switch to on-state. 

VBR Low voltage transients may be required not to switch the BOD to the on-state. 


To ensure the BOD remains in the off-state the voltage must remain below the 
minimum Var. If this is exceeded then clipping of the voltage or switching of the BOD 


may occur. 
Is If VgR is exceeded but the current limited to below Is minimum, the BOD is prevented 
from switching to the on-state. 
Cj The off-state capacitance across the BOD. In transmission line protection applications this 


will be across the termination of the line. 
Switching conditions 


VBo A transient voltage greater than Vag maximum is required to switch the BOD. Vpg may 
be greater than the voltage across the BOD passing current lg maximum. 


Is To enable the BOD to switch to the on-state a current greater than lg maximum is 
required. 


On-state conditions 


VT The on-state voltage is quoted for a given I7. 
ly To enable the BOD to switch to the off-state the current must fall below |}; minimum. 
ITRM ~~ -'!7RMm Specifies the rate of increase and duration of a transient peak on-state current. The 


convention used to specify I7Ryy is illustrated in Fig.2. This waveform is specified as a 
t1/t2 us impulse. 


current 100% — Iram 
90% 


ty 
to M2706 


Fig.2 Definition of I> R»q waveform. 
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Thermal conditions 


Rth For extended on-state operation ( > 0.1ms) the steady-state thermal resistance should be 
considered. The total thermal resistance to ambient sould be sufficiently low to dissipate the heat 
generated by the device. For this type of application it is recommended that the BOD is mounted 
on a heatsink. 

Zth If the BOD is used only during transient overvoltages then the transient thermal impedance to 
ambient should be considered. It may be sufficient to mount the BOD in free-air. 


Mains contact 


Fig.3 illustrates the operation of a BOD during one cycle of a mains contact fault. The BOD will 
generate heat in avalache breakdown until the instantaneous current is greater than lg maximum. When 
this current is reached the BOD will switch and generate heat in the on-state. 


on—state 
voltage 


time 


voltage across BOD M2707 


Fig.3 Voltage across BOD during mains contact fault, 
R = total fault impedance. 


During avalanche a large amount of heat is generated. If the mains fault impedance is sufficiently 
high the BOD will remain in avalanche breakdown until the mains voltage falls below VgR minimum. 
Under this condition the junction temperature may be raised considerably. 

Power dissipation curves are not published for BODs during avalanche breakdown. This is because 
individual cases will vary greatly. However, in general if the fault impedance is about 50082-5k&2 
then there will be excessive dissipation due to the avalanche breakdown. 


If mains contact faults are likely with impedances in the range quoted, the dissipation of the BOD 
should be considered carefully. 
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BREAKOVER DIODE SYMBOLS AND CHARACTERISTICS 


current 


voltage 


(a) Symbol. (b) Characteristic. 
Fig.4 Symmetric BOD. 
current 
voltage 
(a) Symbol. (b) Characteristic. 
Fig.5 Reverse-blocking BOD. 
current 
voltage 
(a) Symbol. (b) Characteristic. 


Fig.6 Reverse-conducting BOD. 
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GENERAL Heatsinks 


Heatsinks are used where a semiconductor device is unable of itself to dissipate the heat 
generated by its internal power losses without the junction temperature exceeding its 
maximum. The simplest form of heatsink is a flat metal plate, but for economy in weight 
size, and cost, more complex shapes are usually used. 

Apart from information on heat transfer and the construction of assemblies, this Section 
shows how to take advantage of reverse polarity types, describes three types of heatsink, 
and gives calculation examples. 


’ 


HEAT TRANSFER PATH 


In, for example, a silicon rectifier the heat is generated inside the wafer and flows main- 
ly by way of the base, through a heatsink to the ambient air. 

The heat flow can be likened to the flow of electric current, with thermal resistance 

(Rep in °C /W)analogous to the electric resistance (R in {2), 

Fig. 1 shows the heat path from junction to ambient as three thermal resistances in 
series: 


Reh j-mb The thermal resistance from junction to mounting base. Its value is given 
| in the data sheets of a device. 


Rth mb-h The thermal resistance from mounting base to heatsink (contact thermal 
resistance). It is caused by the imperfect nature and limited size of the 
contact between the two. Its value is also given in the data sheets. 


Rth h-a The thermal resistance between the contact surface mentioned above and 
the ambient air. 


For thermal balance air warmed by the heatsink must be replaced by cool, i.e., there 
must be an air flow. 


From Fig. 1: Tj - Tamb =P X (Rthj-mb t8thmb-h t Bthn-a) 
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Fig. 1 
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IMPROVING HEAT TRANSFER 


Heat transfer can be improved by reducing the thermal resistance ot the contact and the 
thermal resistance of the heatsink. 


Contact thermal resistance 


- Make the contact area large 

- Make the contact surfaces plane parallel by attention to drilling an punching, and make 
them burr-free. 

- Apply sufficient pressure. Use a torque spanner adjusted to at least the rated minimum 
torque. 

- Use metal oxide-loaded compound to fill air pockets. 


Heatsink thermal resistance 


- Paint or anodise the surface to improve radiation z 
- Increase the flow of cooling air 
- Use a larger heatsink 


The simplest form of air flow is natural convection. Mount the fins vertically, make in- 
take and outlet apertures large, avoid obstructions, create a draught (chimney effect). 
A blower or fan must be used where free convection is not enough or where a smaller 
heatsink is wanted. 


INSULATED MOUNTING 


Where a semiconductor must be insulated from its heatsink (e.g., in bridge rectifiers) 
by a mica or teflon washer, the contact thermal resistance will be about ten times higher 
than without insulation. This must be compensated by a reduction in Ry,p-g to keep the 
total thermal resistance below the maximum given for P and T,,,,. A larger heatsink 
may be necessary. 


mica 


5 Sau = aoe eernanee with an insulated diode 


metal washer 


Note: care must be taken that the creepage distances, see Fig. 2, are sufficient for the 
voltage involved. While A and B can be made large enough, C and D are likely to be the 
critical ones, 
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CONSTRUCTIONS 


Good thermal coupling is essential to semiconductors connected in parallel to ensure 
good current sharing in view of the forward characteristics, and semiconductors in series 
in view of the reverse characteristics. 
Mounting the semiconductors on the same heatsink not only saves mounting costs but 
also provides the needed thermal coupling. 

Fig. 3 shows the construction fora plain heatsink, and Fig. 4 the construction for an ex- 
truded heatsink. The electrical connection is made with a copper strip at least 1 mm 
thick. For two diodes a plain heatsink should be twice the area, and an extruded heat - 
sink twice the length needed for a single diode. 

Reverse polarity devices are covenient for series connection of two diodes on a common 
heatsink. Figs.5, 6 and 7 show how the use of normal polarity and reverse polarity di- 
odes simplifies the construction of single-phase and three-phase bridge rectifiers. 


direction of air flow 


L 
Fig. 3 Plain cooling fin with Fig. 4 Extruded aluminium heatsink 
two diodes with two diodes 
reverse | reverse 
+ fe ' 
reverse 
~v ~ 
normal 
~— 7202060 woral normal 
Fig.5 Single phase full wave rectifier Fig. 6 Single phase full wave recti- 
with diodes of different polarity fier with diodes of different 
on extruded aluminium heatsinks polarity on plain cooling fins 


(top view) 
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CONSTRUCTIONS (continued) 


Fig. 7 Three phase full wave rectifier 
with diodes of different polarity 
on extruded aluminium heatsinks 
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GENERAL Heatsinks 


EXAMPLES OF HEATSINK CALCULATION 


1. Devices without controlled avalanche properties. 
Assume that the diode of which the outlines are shown, is used in a three phase 50 Hz 
rectifier circuit at Tamp = 50 °C. Further assume: average forward current per 
diode IE(AV) = 65 A; contact thermal resistance Reh Mabe hie ls 1 °C/W. 


Stud: M12 
Mounting base, across 
the flats: max. 27 mm 


From the data of the diode the graph to be used is shown below. 
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aaa aan a 
P to couase Tmb 
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From the lefthand graph it follows that Pig = 90 W per diode (point A). 
From the righthand graph it follows that Raped 2 °C/W. 

Thus Rth h-a = 2th mb-a ~ Rth mb-h = (1-2 — 0,1) °C/W = 1,1 °C/W. 
This may be achieved by different types of heatsinks as shown below. 


flat, blackened 125 cm2; 2 m/s or 300 cm2; 1 m/s 
bright 175 cm2; 2 m/s 


extrusion 


56230 bright £=5cm1);1m/s 
blackened £=5 cm 1). 1 m/s 
56231 bright 


blackened 


1) Practical minimum length 


August 1972 33 


= 
< 
[+4 
ui 
y 
rr 
Oo 


Heatsinks 


(continued) 


EXAMPLES OF HEATSINK CALCULATION 


2. Devices with controlled avalanche properties 


Assume that the diode of which the outlines are shown, is used in a three phase 50 Hz 


40 °C. Further assume: average forward current per 


diode If(Av) = 10 A; contact thermal resistance: 


rectifier circuit at Tampb 


0,5 °C/W; repetitive peak reverse power in the avalanche region (t = 40us) 


2 kW (per diode). 


Mounting base, across 
the flats: max. 27 mm 


NS 
— 
= 
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From the data of this diode the graph to be used is shown below. 


Rth mb-h 
PRRM 
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| |Interrelation between the total dissipation 


(derived from the left hand graph) and 
the max. allowable ambient temperature 
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19,5 W per diode (point A). The average 


reverse power in the avalanche region, averaged over any cycle, follows from 


From the lefthand graph it follows that Pro 


0, 002. 


0 


fall 
20ms 


4 


PR(AV) =6 x PRRM? where the duty cycle 6 = 


Thus PR(ay) = 9,002 x 2 kW 


4W. 
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23,5 W (point B). From 
3,5 °C/W. 


Rth h-a = 2th mb-a ~ Rth mb-h = (4 ~ 9.5) °C/W 
A table of applicable heatsinks, similar to that on the foregoing page, can de derived 


the righthand graph it follows that Rth mb-a = 4 CC/W. Hence the heatsink thermal 
for this case. 


Therefore the total device power dissipation P,» = 19,5+4 
resistance should be: 
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Flat heatsink 


Thermal resistance of flat heatsinks of 2 mm copper or 3 mm aluminium. 
The graphs are valid for the combination of device and heatsink. 


canal ran = 
Studs: LO-32UNF 


Mounting bases, across the flats: max. 11,0 mm 
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Heatsink area (cm2;one side) 
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Flat heatsink 


Thermal resistance of flat heatsinks of 2 mm copper or 3 mm aluminium. 
The graphs are valid for the combination of device and heatsink. 


Stud: M6 
‘Stud: %” x 28 UNF Stud: 4" x 28 UNF 
Mounting base, across the flats: max. 17 mm Mounting base, across 


the flats: max.14,0mm 


ratio between length 
and width : max 1.25 4 
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RECTIFIER DIODES 


BY249 SERIES 


SILICON RECTIFIER DIODES 


Glass-passivated double-diffused rectifier diodes in TO-220 plastic envelopes, intended for power 
rectifier applications. 

The series consists of the following types: 

Normal polarity (cathode to base plate): BY249-—300 and BY249—600. 

Reverse polarity (anode to base plate): BY249—300R and BY249—600R. 


QUICK REFERENCE DATA 


BY249—300(R) 600(R) 


Repetitive peak reverse voltage VRRM~ max. 300 600 V 
Average forward current IF(AV) max. 6.5 A 
Non-repetitive peak forward current lFSm max. 60 A 


MECHANICAL DATA (see next page for polarity of connections) 
Fig. 1 TO-220AC 10,3 


oles max (2x) 


Note: The exposed metal mounting base is directly connected to tag 1. 


Accessories supplied on request: see data sheets Mounting instructions and accessories for TO-220 
envelopes. 
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MECHANICAL DATA (continued) 
Polarity of connections: 


BY 249—300 BY 249—300R 
BY 249—600 BY 249—600R 


base plate cathode anode 


tag 1 cathode anode 
tag 2 anode cathode 
RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages* BY 249—300(R) 
Non-repetitive peak reverse voltage VRSM max. 

Repetitive peak reverse voltage VRRM_~ max. 

Crest working reverse voltage VRWM~ max. 

Continuous reverse voltage VR max. 

Currents 


Average forward current; 


600(R) 


sinusoidal; up to Typ = 110 °C lF(AV) max. 6.5 

sinusoidal; at Tryp = 125 OC lE(AV) max. 4.0 
R.M.S. forward current lE(RMS) max. 9.5 
Repetitive peak forward current; 

t= 10 ms; half sine-wave lERM max. 60 
Non-repetitive peak forward current; 

t= 10 ms; half sine-wave; 

Tj = 150 °C prior to surge; 

with re-applied VRwmmax lESsmM max. 60 
I?t for fusing; t = 10 ms it max. 18 
Temperatures 
Storage temperature T stg —40 to +150 
Junction temperature Tj max. 150 
CHARACTERISTICS 
Forward voltage 

Ip = 20 A; Tj = 25°C Ve < 1.6 

lp = 5A; Tj = 100 oC Ve < 1.05 
Reverse current 

Vr = VRWMmax: Tj = 125°C | IR < 0.4 


*To ensure thermal stability, Rey j-a < 15 OC/W for continuous reverse voltage. 
** Measured under pulse conditions to avoid excessive dissipation. 
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Silicon rectifier diodes BY249 SERIES 


THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 4-2 OC/W 


Transient therma! impedance; t = 1 ms Zth j-mb = 9.46 °C/W 


Influence of mounting method 

1. Heatsink mounted with clip (see mounting instructions) 

Thermal resistance from mounting base to heatsink 

a. with heatsink compound Rth mb-h =0.3 °C/W 
b. with heatsink compound and 0.06 mm maximum mica insulator Rth mb-h= 1-4 °C/W 
c. with heatsink compound and 0.1 mm maximum mica insulator (56369) Rth mb-h = 2-2 OC/W 
d 


. with heatsink compound and 0.25 mm maximum alumina 
insulator (56367) Rth mb-h = 0.8 °C/W 


e. without heatsink compound Rth mb-h = 1-4 °C/W 


2. Free-air operation 


The quoted value of R¢h j-a should be used only when no leads AO 5 
of other dissipating components run to the same tie-point. = 


Thermal resistance from junction to ambient in free air: 
mounted on a printed-circuit board at a = any lead length. 


Rthja = 60 CCW >—S——=>F 


na 
g. | 
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MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; it must not be in contact with the joint for more than 
5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 

bending. The bend radius must be no less than 1.0 mm. - 
3. It is recommended that the circuit connection be made to tag 1, rather than direct to the 

heatsink. 
4. Mounting by means of a spring clip is the best mounting method because it offers: 


a. a good thermal contact under the crystal area and slightly lower Reh mb-h values than screw 
mounting. 
b. safe isolation for mains operation. 


However, if a screw is used, it should be M3 cross-recess pan-head. Care should be taken to avoid 
damage to the plastic body. 

5. For good thermal contact heatsink compound should be used between mounting base and heatsink. 
Values of Rth mb-h given for mounting with heatsink compound refer to the use of a metallic-oxide 
loaded compound. Ordinary silicone grease is not recommended. 


6. Rivet mounting (only possible for non-insulated mounting) 
Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, nor 
enlarge the mounting hole. 
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SINUSOIDAL OPERATION 
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Fig. 3 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. 


a = form factor = IF(RMs)/IF(AV), 


*Tmb scale is for comparison purposes and is correct only for Rih mb-qa < 19.3 °C/W. 
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Fig. 4 Maximum permissible non-repetitive r.m.s. forward current based on sinusoidal currents 


(f = 50 Hz); Tj = 150 °C prior to surge. 
i \ 7 'FSM 
\ ~~ 'FS(RMS) 


time 


0 1 Ve(V) 2 


Fig. 5 Seely = 25 9C; —-— — Tj = 100 °C 
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BYX25 SERIES 


y 


CONTROLLED AVALANCHE RECTIFIER DIODES —_— 


Diffused silicon diodes in DO—4 metal envelopes, capable of absorbing transients and intended for 
power rectifier applications. The series consists of the following types: 

Normal polarity (cathode to stud): BYX25—600 to BY X25—1400. 

Reverse polarity (anode to stud): BYX25—600R to BYX25—1400R. 


QUICK REFERENCE DATA 


BY X25—600(R)j 800(R)} 1000(R) } 1200(R) | 1400(R) 


Crest working reverse voltage Vawm max. 600 1400 V 
Reverse avalanche breakdown 

voltage ViIBR)R > 750 1650 V 

————— 

Average forward current IF(AV) max. 20 A 
Non-repetitive peak forward 

current lEsm max. 360 . A 
Non-repetitive peak reverse 

power PRSM max. 18 kW 
MECHANICAL DATA Dimensions in mm 
Fig. 1 DO—4. | 


10-32UNF 


MO184A 


Net mass: 7 g. Torque on nut: 
min. 0.9 Nm (9 kg cm), 
max. 1.7 Nm (17 kg cm). 


Diameter of clearance hole: max. 5.2 mm. 


Accessories supplied on request: 


see ACCESSORIES section The mark shown applies to 
to the normal polarity types. 


Supplied with device: 1 nut, 1 lock washer. 


Nut dimensions across the flats: 9.5 mm 


= Products approved to CECC 50 009—022 available on request. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (1EC134) 


Voltages* BY X25—600(R) | 800(R) | 1000(R) | 1200(R) | 1400(R) 
Crest working reverse voltage Vpwphj max. 
Continuous reverse voltage Vp max. 
Currents 
Average forward current (averaged over any 20 ms period) 

UP to Tmp = 125 PC IF(AV) max. 20 A 
Repetitive peak forward current lIFRM max. 440 A 


Non-repetitive peak forward current 
t= 10 ms (half sine-wave); Tj = 175 °C prior to surge; 
with reapplied V pwMmax l|Esm max. 360 A 


I? t for fusing it max. 650 A’s 


Reverse power dissipation 
Average reverse power dissipation 
(averaged over any 20 ms period); Tj = 175 °C PR(AV) max. 38 W 


Repetitive peak reverse power dissipation 
t= 10 us (square-wave; f = 50 Hz); Tj = 175 °C Perm max. 3 kW 


Non-repetitive peak reverse power dissipation 
t= 10 us (square-wave) 


Tj = 25 °C prior to surge PRsm max. 18 kW 
Tj = 175 °C prior to surge PRsm max. 3 kW 
Temperatures 
Storage temperature Tstg —55to+175 OC 
Junction temperature qj max. 175 oC 


*To ensure thermal stability: Rth j-ga<5 K/W (a.c.) 
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Controlled avalanche rectifier diodes BYX25 SERIES 


THERMAL RESISTANCE 


From junction to ambient in free air Rth j-a = 50 °C/W 
From junction to mounting base Rth j-mb = 1.3 °C/W 
From mounting base to heatsink Rth mb-h = 0.5 °C/W 


CHARACTERISTICS 


BY X25—600(R) | 800(R) | 1000(R) | 1200(R) | 1400(R) 


Forward voltage 


Ip =50 A; 7) = 25°C VE < 1.8 1.8 V* 
Reverse avalanche 
breakdown voltage 
750 1650 V 
Ip =5 mA; T; = 25 PC V 
R (BRIR 2400 2400 V 
Peak reverse current 
VR = VRWMmax: 
Tj = 125 °C IR < 1.0 0.5 mA 


*Measured under pulse conditions to avoid excessive dissipation. 
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BYX25 SERIES 


OPERATING NOTES 
1. Voltage sharing of series connected controlled avalanche diodes. 


\f diodes with avalanche characteristics are connected in series, the usual R and C elements for voltage 
sharing can be omitted. | 


2. The top connector should not be bent; it should be soldered into the circuit so that there is no strain 
on it. : 
During soldering the heat conduction to the junction should be kept to a minimum by using a thermal 
shunt. 


Determination of the heatsink thermal resistance 
Example: 


Assume a diode, used in a three phase rectifier circuit. 


frequency f = 50 Hz 
average forward current leay = 10A (per diode) 
ambient temperature Tamb = 40°C 
repetitive peak reverse power dissipation 

in the avalanche region 7 PRrm = 2 kW (per diode) 
duration of Perry | t = 40 us 


From the left hand part of the upper graph on page 5’ it follows that at IF avy = 10 A ina three phase 
rectifier circuit the average forward power + average {eakage power = 19.5 W per diode (point A). The 
average reverse power in the avalanche region, averaged over any cycle, follows from: 


AO us 
Pray = 5x PrRrm, where the duty cycle 6 = a0 ais 


= 0.002 


Thus: Pp ay = 0.002 x 2kW=4W 
Therefore the total device power dissipation Pro¢ = (19.5 + 4) W = 23.5 W (point B). 


In order to avoid excessive peak junction temperatures resulting from the pulse character of the 
repetitive peak reverse power in the avalanche region, the value of the maximum junction temperature 
should be reduced. If the repetitive peak reverse power in the avalanche region is 2 kW; t = 40 us; 

f = 50 Hz, the maximum allowable junction temperature should be 163 OC instead of 175 OC, thus 

12 °C lower (see the lower graph on page 49). 


Allowance can be made for this by assuming an ambient temperature 12 °C higher than before, in this 
case 52 °C instead of 40 OC. 
Using this in the curve leads to a thermal resistance 


Rth mb-a~ 4 °C/W 
The contact thermal resistance Ry, mb-h = 0.5 °C/W 


Hence the heatsink thermal resistance should be: 
Rth h-a = Rth mb-a —Rth mb-h = (4 — 0.5) OC/W = 3.5 OC/W 
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Controlled avalanche rectifier diodes BYX25 SERIES 


72Z05733.2 
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BYX25 SERIES 


* 7205723 — 2.25.24.be 7205726 — 2.25.24.be 


Fig.4 
Fig.5 


pulse duration 
<2 


Le) 
Peer Poon Pee eo eee one 
be reel soh eet ioleeidek mene stra op 
Er soe eccieh ianiek Minio kee el 
c = cha re ose ee ee eee 
S 2 EN 0 ON 
a £ eens 2Seee eee ese eee See 
2§ C GS el ah 0 
as ‘S ioe h ek el ose pd ole ede 
¥ Societies een oe atlee delat als 
oy 5 
“3 S aoe Wee ie edad pclalel sisal oh lay 
oo 2 a Ga SE ON an a 
+ sees SSuEEEETTt 
= 2 eich 
a SeeeReeeSe 
Qe) eee poh tet lye 
we eae am 
25 Eig Cini 
$c | 
oe anew pe 
QQ ele 
Qj oO 
gs 
Ss 
tes 
fo] 
g 
a) 
4 
Re) 
g 
te} 
Q 


Mox. allowable non 


| 


“eptember 1979 


50 


Controlled avalanche rectifier diodes BYX25 SERIES 
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MAINTENANCE TYPES BYX32 SERIES 


SILICON RECTIFIER DIODES 


Diffused silicon diodes in metal envelopes with ceramic insulation, intended for power rectifier 
application. The series consists of the following types: 

Normal polarity (cathode to stud): BYX32—600 to BY X32— 1600 

Reverse polarity (anode to stud): BY X32—600R to BY X32—1600R 


QUICK REFERENCE DATA 


Crest working reverse voltage Vay max. 600 1200 V 
Repetitive peak reverse 

voltage VRRM_~ max. 600 1600, ~V 
Average forward current IF (AV) max. 150 A 
Non-repetitive peak forward current lesm max. 1600 A 
MECHANICAL DATA Dimensions in mm 

O22 
mie y insulating tube 


j 
14 |< 245>|<215-> 
<+—— 50 ——__» 


156 


7270229 


Normal polarity (4): blue cable. Reverse polarity ( >} ): red cable. 


Net mass: 115g : Torque on nut: min. 10 Nm 
(100 kg cm) 
Diameter of clearance hole: max. 13.0 mm max. 25 Nm 
(250 kg cm) 
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BYX32 
SERIES 


All information applies to frequencies up to 400 Hz. 
RATINGS Limiting values in accordance with the Absolute Maximum System (IEC }34) 


600 1600 
Voltages )) BYX32- _600R 
Continuous reverse 
voltage VR max. 600 1200 V 
Crest working 
reverse voltage VRWM~ max. 600 1200 V 
Repetitive peak 
reverse voltage VRRM~ max. 600 1600 V 
Non-repetitive peak 
reverse voltage 
Currents 
Average forward current (averaged 
over any 20 ms period) up to Tmp = 100 9C In(avy max. 150A 
at Tmpb = 125 °G IRA) max. IL15A 
Forward current (d.c.) Ip max. 240A 
R.M.S. forward current IF(RMS) max. 240 A 
Repetitive peak forward current IFRM max. 750A 


Non-repetitive peak forward current 
(t = 10 ms; half sine wave) Tj = 190 °C prior to surge Inrsm max. 1600 A 


I squared t for fusing (t = 10 ms) 12t max. 12800 A2s 
Temperatures 
Storage temperature T stg -55 to +200 °C 
Operating junction temperature Tj max. 190°C 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 0.4°C/W 
From mounting base to heatsink 

without heatsink compound Rth mb-h = 0.1 °C/W 
From mounting base to heatsink 

with heatsink compound 

(Dow Corning 340) Rth mb-h = 0.04°C/W 
Transient thermal impedance; t = 1 ms Zth j-mb = 0.025°C/wW 


4) To ensure thermal stability: Ry, j-a < 0. 75 °C/W (continuous reverse voltage) 
or < 1.5 °C/W (a.c.) 
For smaller heatsinks Tj should be derated. 
For continuous reverse voltage: Rth j-a =] 9C/W, then Tjmax = 184 me 
Rth j-a =1.2,C/W, then Tjmax = 180 ne 
Rth j-a =1.5 C/W, then jmax = 175 ~C 
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BYX38 SERIES 


IER DIOD _ 
SILICON RECTIFIER DIODES = 


Silicon rectifier diodes in DO-4 metal envelopes, intended for use in power rectifier applications. The 
series consists of the following types: 

Normal polarity (cathode to stud): BY X38-300 to 1200. 

Reverse polarity (anode to stud): BYX38-300R to 1200R. 


QUICK REFERENCE DATA 


BYX38-300(R) | 600(R) | 1200(R) 


Repetitive peak reverse voltage VeRrm max. 300 600 1200 V 
\ cee ernceemeeen ren naam” 
Average forward current lF(AV) max. 6 A 
Non-repetitive peak forward current lEsSm max. 50 A 
MECHANICAL DATA Dimensions in mm 
é 1,0 
DO-4 0'8 


7 Max — 7265355.2 
Net mass: 6 g Torque on nut: min. 0,9 Nm 
Diameter of clearance hole: max. 5,2 mm (9 kg cm) 
: : max. 1,7 Nm 
Accessories supplied on request: (17 kg cm) 


see ACCESSORIES section 


_ Supplied with device: 1 nut, 1 lock washer 
Nut dimensions across the flats: 9,5 mm 


The mark shown applies to normal polarity types. 


P 
Products approved to CECC 50 009-019 available on request. 
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BYX38 
SERIES 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Voltages BYX38- 300(R) | 600(R) | 1200(R) 


Non-repetitive peak reverse 


voltage (t < 10 ms) VRSM max. 300 1200 V 
Repetitive peak reverse 

voltage (6 < 0,01) VRRM max. 300 1200 V 
Crest working reverse voltage VRWM~ Max. 200 800 Vv 
Continuous reverse voltage VR max. 200 800 V 


Currents 


Average forward current (averaged over 


any 20 ms period) up to Tmpb = 110 °C IF(AV) max. 6 A 
at Tmpb = 125 °C IE (AV) max. 4 A 
R.M.S. forward current IF(RMS) max. 10 A 
Repetitive peak forward current IFRM max. 50 =A 
Non-repetitive peak forward current 
(t = 10 ms; half sine-wave) Tj =150 °C prior to surge; 
with reapplied Vp wimax IFSM max. 20. A 
“14t for fusing (t = 10 ms) 17t max. 13. A2s 
Temperatures 
Storage temperature Tstg -55 to+150 °C 
Junction temperature T; max. 150 °C 
THERMAL RESISTANCE 
From junction to ambient in free air Rth j-a = 50 °C/W 
From junction to mounting base Rth j-mb = 4 °C/W 
From mounting base to heatsink 
with heatsink compound Rth mb-h = 0,5 °C/W 
without heatsink compound Rth mb-h = 0,6 °C/W 
Transient thermal impedance; t = 1 ms Zth j-mb = 0,3 °C/W 
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__| [ime 


CHARACTERISTICS 


Forward voltage 
Ip = 20A; Tj = 25 °C VF < 17 Vv 4 


Reverse current 


Vr = VRWMmaxi Tj = 125 °C IR < 200 yA 


OPERATING NOTES 


1. The top connector should neither be bent nor twisted; it should be soldered into the 
circuit so that there is no strain on it. 
During soldering the heat conduction to the junction should be kept to a minimum. 


2. Where there is a possibility that transients, due to the energy stored in the trans- 
former, will exceed the maximum permissible non-repetitive peak reverse voltage, 
see General Section for information on damping circuits. 


1) Measured under pulse conductions to avoid excessive dissipation. 
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BYX38 


SERIES 


7272546 
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BYX39 SERIES 


CONTROLLED AVALANCHE RECTIFIER DIODES 


Silicon diodes in a DO—4 metal envelope, capable of absorbing transients and intended for use in power 


rectifier application. 
The series consists of the following types: 


Also available to BS9333—F005 


Normal polarity (cathode to stud): BY X39—600 to BY X39— 1400. 
Reverse polarity (anode to stud): BY X39—600R to BY X39—1400R. 


QUICK REFERENCE DATA 


Crest working reverse voltage Vay max. 
Reverse avalanche breakdown 

voltage ViBR)R > 
Average forward current 


Non-repetitive peak forward 
current 


Non-repetitive peak reverse 
power dissipation 


MECHANICAL DATA 


BY X39— 


600(R)} 800(R) 


600 800 
750 
IF (AV) max. 
lIESM max. 
PRSM max. 


Fig. 1 DO—4 
—w| 3.2 |g 
max 
«—93_, 
max 
Bm 
Net mass: 6 g ‘ ’ 


Diameter of clearance hole: max. 5.2 mm 
Accessories supplied on request: 
see ACCESSORIES section 


Supplied with device: 1 nut, 1 lock-washer. 
Nut dimensions across the flats: 9.5 mm. 


The mark shown applies to normal polarity types. 


7Z65355.2 


1000(R) 


1200(R) | 1400(R) 


1400 V 

1650 V 

9.5 A 

125 A 
4 kW 


Dimensions in mm 


Torque on nut: 
min. 0.9 Nm (9 kg cm), 
max. 1.7 Nm (17 kg cm). 
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BYX39 SERIES 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC134) 


Voltages* BY X39—600(R) | 800(R) 


Continuous reverse voltage Vp max. 600 


Crest working reverse voltage Vpwn max. 600 


Currents 
Average forward current (averaged over any 


20 ms period) up to Tmyp= 85 °C 
at Tmb = 125 PC 
R.M.S. forward current 


Repetitive peak forward current 


Non-repetitive peak forward current 
t= 10 ms (half sine-wave); Tj = 175 °C prior to surge; 
with reapplied Vawnmmax 


I?t for fusing (t = 10 ms) 


Reverse power dissipation 


Average reverse power dissipation 
(averaged over any 20 ms period); Tj = 125 oC 


Repetitive peak reverse power dissipation 


t= 10 us (square-wave; f = 50 Hz); Tj = 125 °C 


Non-repetitive peak reverse power dissipation 
t= 10 us (square-wave) 
T; = 25 °C prior to surge 
Tj = 175 °C prior to surge 


Temperatures 
Storage temperature 


Junction temperature 


*To ensure thermal stability: Rth j-a <5 °C/W (continuouse reverse voltage) or < 20 °C/W {a.c.) 
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Controlled avalanche rectifier diodes BYX39 SERIES 


THERMAL RESISTANCE 


From junction to ambient in free air Rth j-a = 50 9C/W 
From junction to mounting base Rth j-mb = 4.5 °C/W 
From mounting base to heatsink 

without heatsink compound Rth mb-h 7 1.0 OC/W 

with heatsink compound Rth mb-h = 0.5 OC/W 

with mica washer Rth mb-h 2 2.0 OC/W 
Transient thermal impedance; t= 1 ms Zth j-mb = 0.35 °C/W 
CHARACTERISTICS 

BY X39—600(R)} 800(R) | 1000(R) 1400 (R) 

Forward voltage 

Ip = 20 A; Tj = 25 °C VE < 1.7 1d a 
Reverse avalanche breakdown 

voltage oa 750 1650 V 

IR =5 mA; Tj = 25 OC ViBR)R 

2400 2400 V 

Reverse current 

VR = VRWMmax: 

Tj = 125 °C IR < 200 200 yA 


OPERATING NOTES 


The top connector should neither be bent nor twisted; it should be soldered into the circuit so that 
there is no strain on it. 
During soldering the heat conduction to the junction should be kept to a minimum. 


*Measured under pulse conditions to avoid excessive dissipation. 
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BYX39 SERIES 


Controlled avalanche rectifier diodes 
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BYX39 SERIES 
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BYX42 SERIES 


a 
SILICON RECTIFIER DIODES =. 


Diffused silicon rectifier diodes in DO-4 metal envelopes, intended for power rectifier applications. 
The series consists of the following types: 

Normal polarity (cathode to stud): BY X42-300 to 1200. 

Reserve polarity (anode to stud): BYX42-300R to 1200R. 


QUICK REFERENCE DATA 


BY X42-300(R) | 600(R) | 1200(R) 


Repetitive peak reverse voltage VRRM~ max. 300 600 1200 V 

‘renee, enemas” 
Average forward current lE(AV) max. 12 A 
Non-repetitive peak forward current lESm max. 125 A 
MECHANICAL DATA Dimensions in mm 
DO-4 


, 11,5 r 20,3 es 
10,7 = max ores 2 
Net mass: 6 g Torque on nut: min. 0,9 Nm 
Diameter of clearance hole: 5,2 mm (9 kg cm) 
max. 1,7 Nm 
Accessories supplied on request: (17 kg cm) 


see ACCESSORIES section 


Supplied with device: 1 nut, 1 lock washer 
Nut dimensions accross the flats: 9,5 mm 


The mark shown applies to normal polarity types. 


Se Products approved to CECC 50 009-020 available on request. 
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BYX42 
SERIES 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 
Non-repetitive peak reverse 

voltage (t = 10 ms) VrRsM 
Repetitive peak reverse voltage 

(6 < 0,01) VRRM 
Crest working reverse voltage VRWM 
Continuous reverse voltage VR 
Currents 


Average forward current (averaged ! 
over any 20 ms period) up to T,,, = 115 OC IR(AV) max. 12 


A 
at Tinb 21125 °C Ie (AV) max, 10 A 
R.M.S. forward current | Ie (RMS) max. 20 A 
Repetitive peak forward current IFRM max. 60 A 
Non-repetitive peak forward current | 
(t = 10 ms; half sine-wave) T; = 175°C prior to surge; 
with reapplied Vp wimax Irsm max. 125 A 
‘Temperatures 
Storage temperature T stg -55 to+175 °C 
Junction temperature Tj max. 175 °C 
THERMAL RESISTANCE 
From junction to ambient in free air Rth j-a = 50 °C/W 
From junction to mounting base Rth j-mb = 3 9C/W 
From mounting base to heatsink Rep aapch. = ——-0,5 = =~8C/W 
CHARACTERISTICS 
Forward voltage at Ip = 15 A; Tj = 25 °C VE < 14 v 4 
Reverse curreit at VR = VRWMmax:; Tj = 125 °C IR < 200 pA 
MOUNTING INSTRUCTIONS 


The top connector should neither be bent nor twisted; it should be soldered into the 
circuit so that there is no strain on it. 
During soldering the heat conduction to the junction should be kept to a minimum. 


1) Measured under pulse conditions to avoid excessive dissipation. 
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BYX52 SERIES 


RECTIFIER DIODES = 


Silicon rectifier diodes in DO-5 metal envelopes, intended for use in power rectifier applications. 
The series consists of the following types: 

Normal polarity (cathode to stud): BYX52—300, BYX52—600, BY X52—1200. 

Reverse polarity (anode to stud): BYX52—300R, BYX52—600R, BY X52—1200R. 


QUICK REFERENCE DATA 
BYX52—300(R) | 600(R) 1200(R) 


Repetitive peak reverse voltage VRRM max. 300 600 1200 V 
Average forward current IF(AV) max. 48 A 
Non-repetitive peak forward current l—Esm max. 800 A 
MECHANICAL DATA Dimensions in mm 


Fig.1 DO-5 Supplied with device: 1 nut, 1 lock-washer 
Nut dimensions across the flats: 11.1 mm 


15.3 max 


M0186 
Net mass: 22 g 
Diameter of clearance hole: max. 6.5 mm 
Accessories supplied on request: Torque on nut: min, 1.7 Nm 
see ACCESSORIES section (17 kg cm) 
max. 3.5 Nm 
The mark shown applies to the normal polarity types (35 kg cm) 


= Products approved to CECC 50 009-024 available on request. 
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BYX52 SERIES 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (1EC134). 
Voltages BYX52—300(R) | 600(R) 1200(R) 


Non-repetitive peak reverse 


voltage (t < 10 ms) VRSM max. 300 1200 V 
Repetitive peak reverse voltage ; 

(5 = 0.01) VRRM max. 300 1200 V 
Crest working reverse voltage VRWM max. 200 800 V 

re  , 

Currents 
Average forward current (averaged 

over any 20 ms period) up to Tmp = 112 PC IF(AV) = max. 48 A 

at Tmb = 125 OC IF(AV) max. 40 A 

R.M.S. forward current lIF(RMS) Max. 75 A 
Repetitive peak forward current lFRM max. 450 A 
Non-repetitive peak forward current 

(t = 10 ms; half-sinewave) Tj = 175 °C prior to surge lIESM max. 800 A 
I?t for fusing (t = 10 ms) I7t max. 3200 A?s 
Temperatures 
Storage temperature Tstg —55 to +175 o¢ 
Junction temperature Tj max. 175 oC 
THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 0.8 OC/W 
From mounting base to heatsink Rth mb-h = 0.2 °C/W 
CHARACTERISTICS 
Forward voltage 

Ip = 150 A; Tj = 25 OC | VE < 1.8 V* 
Reverse current | 

VR = VRWM max: Fj = 125 °C IR a 1.6 mA 


OPERATING NOTE 


The top connector should be neither bent nor twisted; it should be soldered into the circuit so that there 
is nO strain on it. 


*Measured under pulse conditions to avoid excessive dissipation. 
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BYX56 SERIES 


CONTROLLED AVALANCHE RECTIFIER DIODES = 


Silicon diodes in a DO—5 metal envelope, capable of absorbing transients and intended for power 
rectifier applications. 

The series consists of the following types: 

Normal polarity (cathode to stud): BYX56—600 to BY X56—1400. 

Reverse polarity (anode to stud): BY X56—600R to BY X56—1400R. 


QUICK REFERENCE DATA 


BY X56—600(R) | 800(R) | 1000(R) | 1200(R) | 1400(R) 


Crest working reverse voltage Vay max. 600 1400 V 
Reverse avalanche breakdown 

voltage ViBR)R > 750 1650 V 

FF YY 

Average forward current lE(AV) max. 48 A 
Non-repetitive peak forward 

current lFSM max. 800 A 
Non-repetitive peak reverse 

power dissipation PRSM max. 40 kW 
MECHANICAL DATA Dimensions in mm 


Fig. 1 DO—5 15.3 max 


M0186 
Net mass: 22 g Torque on nut: 
Diameter of clearance hole: max. 6.5 mm min. 1.7 Nm (17 kg cm), 
Accessories supplied on request: max. 2.5 Nm (25 kg cm). 
see ACCESSORIES section 

Supplied with device: 1 nut, 1 lock washer. The mark shown applies 
Nut dimensions across the flats: 11.1 mm. to normal polarity types. 
os 


@ Products approved to CECC 50 009-023 available on request. 
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BYX56 SERIES 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (1EC134) 


BY X56—600(R) | 800(R) } 1000(R) 


1200(R) 


Voltages* 1400(R) 


— 
BS 
© 
© 
< 


Crest working reverse voltage Vaywn max. 600 


Continuous reverse voltage VR max. 600 


Currents 


Average forward current 
(averaged over any 20 ms period) 


up to Tmph = 112 OC IE(AV) max. 48 A 

at Tmb = 125 PC IF (AV) max. 40 A 
R.M.S. forward current lIF(RMS) max. 75 A 
Repetitive peak forward current lIERM max. 450 A 
Non-repetitive peak forward current 

t= 10 ms (half sine-wave): 

Tj = 175 OC prior to surge; 

with reapplied VRWwMmax lIFSM max. 800 A 
I? t for fusing (t < 10 ms) ee max. 3200 A’s 
Reverse power dissipation 
Repetitive peak reverse power dissipation 

t= 10 us (square-wave; f = 50 Hz); 

Tj = 175 oC . PRRM max. 6.5 kW 
Non-repetitive peak reverse power dissipation 

t= 10 us (square-wave) 

Tj = 25 °C prior to surge PRsm max. 40 kW 

Tj = 175 °C prior to surge | Prasm max. 6.5 kW 
Temperatures 
Storage temperature Tstg —55 to +175 °C 
Junction temperature Tj max. 175 oC 
THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 0.8 oC/W 
From mounting base to heatsink Rth mb-h = 0.2 0C/W 
Transient thermal impedance; t = 1 ms Zth j-h = 0.03 OC/W 


*To ensure thermal stability: Rt j-a <2.2 °C/W (a.c.) 
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Controlled avalanche rectifier diodes BYX56 SERIES 


CHARACTERISTICS 


BY X56—600(R) | 800(R) | 1000(R) | 1200(R)} 1400(R) 


Forward voltage 
Ip = 150 A; T)= 25°C Ve < 1.8 1.8 V* 
Reverse avalanche breakdown 
voltage > 750 
IR =5 mA; Tj = 25°C VIBR)R 


1650 V 


<e 2400 2400 V 
Reverse current 
VR = VRWMmax: 
Tj = 125 °C IR < 1.6 1.6 mA 


OPERATING NOTES 


The top connector should neither be bent nor twisted; it should be soldered into the circuit so that 
there is no strain on it. 

During soldering the heat conduction to the junction should be kept to a minimum by using a thermal 
shunt. 
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*Measured under pulsed conditions to avoid excessive dissipation. 
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BYX56 SERIES 


P=power excluding avalanche losses 
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AT = neccessary derating of Tjmax to accommodate repetitive transients in the reverse direction. 
Allowance can be made for this by assuming the ambient temperature AT higher. 
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BYX96 SERIES 


RECTIFIER DIODES 


Also available to BS9331-F 129 


Silicon rectifier diodes in metal envelopes similar to DO-4, intended for use in power rectifier 
applications. 

The series consists of the following types: 

Normal polarity (cathode to stud): BYX96-300 to 1600. 

Reverse polarity (anode to stud): BYX96-300R to 1600R. 


QUICK REFERENCE DATA 
BYX96-300(R) | 600(R) | 1200(R) } 1600(R) 


Repetitive peak reverse voltage VRRM~ max. 300 600 1200 1600 V 
Average forward current IF(AV) max. 30 A 
Non-repetitive peak forward current lEsm max. 400 A 
MECHANICAL DATA Dimensions in mm 


Fig.1 DO-4: with metric M5 stud (¢ 5 mm); e.g. BY X96-300(R). 
Types with 10-32 UNF stud (¢ 4,83 mm) are available on request. These are indicated by the suffix U; 
e.g. BY X96-300U(RU). 


Supplied with device: 1 nut, 1 lock-washer 
Nut dimensions across the flats, M5 thread: 8 mm, 10-32 UNF thread: 9.5 mm 


Net mass: 7 g 

Diameter of clearance hole: max. 5.2 mm 

Supplied on request: see ACCESSORIES section Torque on nut: min. 0.9 Nm 
a version with insulated flying leads (9 kg cm) 

The mark shown applies to normal polarity types. max. 1.7 Nm 


(17 kg cm) 
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BYX96 
SERIES 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC ]34) 


BYX96-300(R) | 600(R) | 1200(R) | 1600(R) 


Voltages 1) 


Non-repetitive peak reverse 


voltage (t = 10 ms) VRsmM max. 300 1600 V 
Repetitive peak reverse 

voltage (6 < 0,01) VRRM max. 300 1600 V 
Crest working reverse voltage VRWM max. 200 800 V 
Continuous reverse voltage VR max. 200 800 V 
Currents 
Average forward current (averaged 

over any 20 ms period) up to Typ = 125 °C IR(AV) max. 30 
R.M.S. forward current IF(RMS) max. 48 A 
Repetitive peak forward current IFRM max. 400 
Non-repetitive peak forward current 

(t = 10 ms; half sine-wave) Tj = 175 °C prior to surge; 

with reapplied Vp wMmax IFsm max. 400 A 
I2t for fusing (t = 10 ms) 12t max. 800 A2s 
Temperatures 
Storage temperature T stg -55 to+175 °C 
Junction temperature Tj max. 175 °C 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 1,0 °C/W 
From mounting base to heatsink 

without heatsink compound Rth mb-h = 0,5 °C/W 

with heatsink compound | Rth mb-h = 0,3 °C/W 
Transient thermal impedance; t = 1 ms Zth j-mb = 0,2 °C/W 


1) To ensure thermal stability : Reh j-a = 2 °C/W (continuous reverse voltage) or 
< 8 OC /W (a.c.) 
For smaller heatsinks T; max Should be derated. For a.c. see page 4. 
For continuous reverse voltage: if Rt j-a = 4 °C/W, then Tj max = 138 °C, 
if Rth j-a = 6 °C/W, then Tj max = 125 °C. 
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BYX96 
SERIES 


CHARACTERISTICS 
Forward voltage 


lp = 100 A; T; = 25 0C Vee ye oye A) 


Reverse current 


VR = VRWMmax? Tj = 125 °C IR < 1 mA 


’ OPERATING NOTES 


1. The top connector should neither be bent nor twisted; it should be soldered into the 
circuit so that there is no strain on it. 
During soldering the heat conduction to the junction should be kept to a minimum. 


2. Where there is a possibility that transients, due to the energy stored in the trans- 
former, will exceed the maximum permissible non-repetitive peak reverse voltage, 
see General Section for information on damping circuits. 


1) Measured under pulse conditions to avoid excessive dissipation. 
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BYX96 


SERIES 


7272264 «1 


— — Tesirms) 


time 


\ ~~ Irsm 


maximum permissible non-repetitive 
r.m.s. forward current based on 


& 
Pe 
i 
a 
ol 
a 
a 
a 
= 
5 °C prior to surg 
x 
a 
a 
a 
| 
a 
i 


™ 


Shes eee ae Pa ARE SRE 
BRee Sees Ae PARRA ARAB 


EECA 
SA 


aaDeG SOUAAUAAIABUABAAGHAOIGAIE 


PAELLA ELLE 
Oo 


“~~ 


600 


(o>) (em) 
= af N 
< 


Tes(RMS 


oO io) 


[=] 


a 


duration (s) 


10-1 


10-2 


? 
ro) 
2 


7272262 .1 


ats aaa eee 
PCPS 
FS a a a 
atu. | | Mel | Tt tt 
“TT SRD ASAT 
CECA CCS 
ge titi ttt ttt sets 

oli tit ttt ty tt ett ty PASN 
hd 
i 2c eee eee SRE ERa RE 
HE AE eae eae eee cea. 

=) 

oO 


Ip 
(A) 
150 
100 
50 


November 1975 | = = | 85 


BYX96 


SERIES 
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BYX97 SERIES 


RECTIFIER DIODES 


Also available to BS9331-F 130 


Silicon rectifier diodes in metal envelopes similar to DO-5, intended for use in power rectifier 


applications. 
The series consists of the following types: 


Normal polarity (cathode to stud): BYX97-300 to 1600. 
Reverse polarity (anode to stud): BYX97-300R to 1600R. 


QUICK REFERENCE DATA 


Repetitive peak reverse voltage VRRM 


Average forward current 


Non-repetitive peak forward current 


MECHANICAL DATA 


BYX97-300(R) | 600(R) | 1200(R) | 1600(R) 

max. 300 600 1200 1600 V 
IF (AV) max. 47 A 
lESM max. 800 A 


Dimensions in mm 


DO-5 (except for M6 stud); Supplied with device: 1 nut, 1 lock-washer 
Nut dimensions across the flats: 10 mm 


15.3 max 


Net mass: 22 g . 
Diameter of clearance hole: max. 6.5 mm 


Supplied on request: see ACCESSORIES section 


a version with insulated flying leads 


The mark shown applies to normal polarity types. 


a 


M0185 


Torque on nut: min. 1.7 Nm 
(17 kg cm) 

max. 3.5 Nm 

(35 kg cm) 
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BYX97 
SERIES 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 1) BYX97-300(R) | 600(R) | 1200(R) | 1600(R) 


Non-repetitive peak reverse 
voltage (t = 10 ms) VRSM max. 300 


Repetitive peak reverse 
voltage (6 =0,01) VRRM max. 300 


Crest working reverse voltage Vpyw)y max. 200 


Continuous reverse voltage VR max. 200 


Currents 


Average forward current (averaged over 


any 20 ms period) up to Typ = 120 °C IF(AV) max. 47 A 
at T.4 = 129 °C IF(AV) max. 40 A 

R.M.S. forward current IF(RMS) max. 75 A 
Repetitive peak forward current IFRM max. 950 A 
Non-repetitive peak forward current 

(t = 10 ms; half sine-wave) Tj = 150 °C prior to surge; 

with reapplied Vp wMmax IFSM max. 800 A 
12t for fusing (t = 10 ms) 12t max. 3200 A2g 
Temperatures 
Storage temperature Tstg -55 to +150 OC 
Junction temperature Tj max. 150 °C 
THERMAL RESISTANCE 
From junction to mounting base | Rth j-mb = 0,6 °C/W 
From mounting base to heatsink 

without heatsink compound Rth mb-h = 0,3 °C/W 

with heatsink compound Rth mb-h = 0,2 °C/w 
Transient thermal impedance; t = 1 ms Zth j-mb == 0,1 °C/W 


1) To ensure thermal stability: Rip j-a < 1 °C/W (continuous reverse voltage) or 
<= 4 °C/W (a.c.) 
For smaller heatsinks T; »,, should be derated. For a.c. see page 90. 
For continuous reverse voltage: if Rth j-a = 2 "C/W.; then’ Ti4ae= 138°C; 
if Rth j-a = 3 °C/W, then Tj max = 125 °C. 
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BYX97 


SERIES 
CHARACTERISTICS 
Forward voltage 
Ip = 150A; Tj = 25°C VF < 14 vb 
Reverse current 
VR = VRWMmax:; Tj = 125 °C IR < 4 mA 


OPERATING NOTES 


1. The top connector should neither be bent nor twisted; it should be soldered into the 
circuit so that there is no strain on it. 
During soldering the heat conduction to the junction should be kept to a minimum. 


2. Where there is a possibility that transients, due to the energy stored in the trans- 
former, will exceed the maximum permissible non-repetitive peak reverse voltage, 
see General Section for information on damping circuits. 


1) Measured under pulse conditions to avoid excessive dissipation. 
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BYX98 SERIES 


RECTIFIER DIODES = 
Silicon rectifier diodes in DO-4 metal envelopes, intended for use in power rectifier applications. 
The series consists of the following types: 


Normal polarity (cathode to stud): BYX98-300 to 1200. 
Reverse polarity (anode to stud): BYX98-300R to 1200R. 


QUICK REFERENCE DATA 


BY X98-300(R) 600(R) 1200(R) 
Repetitive peak reverse voltage VRRM max. 300 600 1200 V 
Average forward current lF(AV) max. 10 A 
Non-repetitive peak forward current lESM max. 75 A 


MECHANICAL DATA 


DO-4: Supplied with device: 1 nut, 1 lock-washer 
Nut dimensions across the flats: 9.5 mm 


Dimensions in mm 


5 
10,7 Max 7265355.2 


Net mass: 6 g 
Diameter of clearance hole: max. 5.2 mm 


Accessories supplied on request: 
see ACCESSORIES section 


The mark shown applies to normal polarity types. 


Torque on nut: min. 0.9 Nm 
(9 kg cm) 

max. 1.7 Nm 

(17 kg cm) 


= Products approved to CECC 50 009-004, available on request 
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BYX98 
SERIES 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages BYX98- 300(R) | 600(R) | 1200(R) 
Non-repetitive peak reverse 

voltage (t = 10 ms) VRsmM max. 300 1200 V 
Repetitive peak reverse 

voltage (6 = 0,01) VRRM max. 300 1200 V 
Crest working reverse voltage VRWM ~~ max. = 200 800 V 
Continuous reverse voltage VR max. 200 800 V 


Currents 


Average forward current (averaged over 


any 20 ms period) up to T,,, = 97 °C IF(AV) max. 10 A 
at Tmb = 125 °C IF(AV) max. 6 A 

R.M.S. forward current TE(RMS) max. 16 A 
Repetitive peak forward current IcFRM max. 75 A 


Non-repetitive peak forward current 
(t = 10 ms; half sine-wave) T; = 150 °C prior to surge; 


with reapplied Vp wMmax Ipom max. Jo: 2A 
It for fusing (t = 10 ms) 12t max. 28 As 
Temperatures 
Storage temperature stg -55 to+150 °C 
Junction temperature Tj max. 150 °C 
THERMAL RESISTANCE 
From junction to ambient in free air Rth j-a = 50 °C/W 
From junction to mounting base Rth j-mb = 3 °C/W 
From mounting base to heatsink 

with heatsink compound Rth mb-h = 0,5 °C/W 

without heatsink compound Rth mb-h = 0,6 °C/W 
Transient thermal impedance; t = 1 ms Zth j-mb = 0,3 °C/W 
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SERIES 


CHARACTERISTICS 


Forward voltage 


v iy 


Ip = 20 A; T = 25 °C 


Reverse current 


IR 200 


°C 


VRWMmax: 1j = 125 


VR 


OPERATING NOTES 


1. The top connector should neither be bent nor twisted; it should be soldered into the 


circuit so that there is no strain on it. 


During soldering the heat conduction to the junction should be kept to a minimum. 


2. Where there is a possibility that transients, due to the energy stored in the trans- 


former, will exceed the maximum permissible non-repetitive peak reverse voltage, 


see General Section for information on damping circuits, 
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1) Measured under pulse conditions to avoid excessive dissipation. 
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BYX99 SERIES 


RECTIFIER DIODES C— 
eG 


Silicon rectifier diodes in DO-4 metal envelopes, intended for use in power rectifier applications. 
The series consists of the following types: 

Normal polarity (cathode to stud): BY X99-300 to 1200. 

Reverse polarity (anode to stud): BYX99-300R to 1200R. 


QUICK REFERENCE DATA 


BY X99-300(R) 600(R) 1200(R) 
Repetitive peak reverse voltage VRRM max. 300 600 1200 V 
Average forward current IF(AV) max. | 15 A 
Non-repetitive peak forward current lIESm max. 180 A 
MECHANICAL DATA Dimensions in mm 


DO-4: Supplied with device: 1 nut, 1 lock-washer 
Nut dimensions across the flats: 9.5 mm 


Net mass: 6 g Torque on nut: min. 0.9 Nm 
Diameter of clearance hole: 5.2 mm (9 kg cm) 
Accessories supplied on request: max. 1.7 Nm 

see ACCESSORIES section (17 kg cm) 


The mark shown applies to normal polarity types. 


£ Products approved to CECC 50 009-005, available on request 
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BYX99 
SERIES 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 


Non-repetitive peak reverse 
voltage (t <= 10 ms) Vrsm 


Repetitive peak reverse 
voltage (6 = 0,01) VRRM 


Crest working reverse voltage VRWM 


Continuous reverse voltage VR 


Currents 


Average forward current (averaged over 


any 20 ms period) up to Typ = 129 PC | IR(AV) 
R.M.S. forward current IF(RMS) 
Repetitive peak forward current IFRM 


Non-repetitive peak forward current 
(t = 10 ms; half sine-wave) Tj = 175 °C prior to surge; 


with reapplied Vp wMmax lpom 
12t for fusing (t = 10 ms) 17t 
Temperatures 
Storage temperature T stg 
Junction temperature Tj 
THERMAL RESISTANCE 
From junction to ambient in free air Reh j-a 
From junction to mounting base Rth j-mb 
From mounting base to heatsink 

with heatsink compound Rth mb-h 

without heatsink compound Rth mb-h 
Transient thermal impedance; t = 1 ms Zth j-mb 


max 15 
max. 24 
max. 180 
max. 180 
max. 162 

-55 to+ 175 
max. 175 
= 50 
= 2,3 
= 0,5 
= 0,6 
= 0,13 


°C/W 
°C /W 


OC /W 
°C /w 
°C/W 
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CHARACTERISTICS 


Forward voltage 
Ip = 50 A; Tj = 25 °C VF < 155 Vv } 


Reverse current 
VR = VRWMmax: Tj = 125 °C IR < 200 pA 


OPERATING NOTES 


1. The top connector should neither be bent nor twisted; it should be soldered into the 
circuit so that there is no strain on it. , 
During soldering the heat conduction to the junction should be kept to a minimum. 


2. Where there is a possibility that transients, due to the energy stored in the trans- 
former, will exceed the maximum permissible non-repetitive peak reverse voltage, 
see General Section for information on damping circuits. 


1) Measured under pulse conductions to avoid excessive dissipation. 
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RECTIFIER BRIDGES 


MAINTENANCE TYPES BY224 SERIES 


SILICON BRIDGE RECTIFIERS 


Ready-for-use mains full-wave bridges, each consisting of four double-diffused silicon diodes, in a 
plastic encapsulation. The bridges are intended for use in equipment supplied from mains with r.m.s. 
voltages up to 280 V and are capable of delivering up to 1000 W into capacitive loads. They may be 
used in free air or clipped to a heatsink. 


QUICK REFERENCE DATA 


Input 
R.M.S. voltage Vi(RMS) 
Repetitive peak voltage VIRM 
Non-repetitive peak current liISM max. 100 A 
Peak inrush current lriM max. 200 A 
Output 
Average current lO(AV) max. 48 A 
MECHANICAL DATA (see also Fig. 1a) Dimensions in mm 
Fig. 1 SOT-112. 
297 5 MX ai 5 max [+ 
heatsink 
face 
(mounting 
24,5 BASES, 
max 
+ ~ 
— 
max not _ 
if 
; 0 
Ss ia ee ){e]0254 ©] 9 13-> 
noes 8) fox ae a >| <1 max 


Net mass: 6,8 g 


Accessories supplied on request: 56379 (clip); see Accessories and Mounting Instructions. 
The sealing of the plastic withstands the accelerated damp heat test of IEC recommendation 68-2 
(test D, severity IV, 6 cycles). 
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BY224 SERIES 


MECHANICAL DATA (continued) 
Fig. 1a 


D8470 


A 600V version with cranked pins (as shown in figure 1a) is available as type OF 432. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Input BY224-—-400 | 600 
Non-repetitive peak voltage (t < 10 ms) | VISM V 
Repetitive peak voltage VIRM V 
Crest working voltage ViIWM V 
R.M.S. voltage (sine-wave) Vi(RMS) V 
Non-repetitive peak current 

half sine-wave; t = 20 ms; with reapplied Viwnimax 

Tj = 25 °C prior to surge lism max. 100 A 

Tj = 150 °C prior to surge lism max. 85 A 
Peak inrush current (see Fig. 6) him max. . 200 A 
Output 
Average current (averaged over any 20 ms period; 

see Figs 2 and 3) 

heatsink operation up to Tmp = 90 PC IO(AV) max. 48 A 

free-air operation at Tampb = 45 °C; 

(mounting method 1a) | IO(AV) max. 2,5 A 
Repetitive peak current _ lORM max. 50 A 
Temperatures 
Storage temperature Tstg -40 to +150 °C 
Junction temperature Tj max. 150 °C 
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Silicon bridge rectifiers BY224 SERIES 


THERMAL RESISTANCE 


From junction to mounting base Rthj-mb = 4,0 °C/W 


Influence of mounting method 
1. Free-air operation 


The quoted values of Ry, j-a should be used only when no loads of other dissipating components run to 
the same tie-point (see Fig. 3). 


Thermal resistance from junction to ambient in free air 


a. Mounted on a printed-circuit board with 4 cm? 


of copper laminate to + and — leads Rth j-a = 19,5 °C/W 
b. Mounted on a printed-circuit board with 

minimal copper laminate Rth j-a = 25 °C/W 
2. Heatsink mounted with clip (see mounting instructions) 
Thermal resistance from mounting base to heatsink 
a. With zinc-oxide heatsink compound Rthmb-h =~ 1,0 °C/W 
b. Without heatsink compound Rthmb-h = 2,0 °C/W 


MOUNTING INSTRUCTIONS 


. Soldered joints must be at least 4 mm from the seal. 


anh 


2. The maximum permissible temperature of the soldering iron or bath is 270 °C; contact with the 
joint must not exceed 3 seconds. 


3. Avoid hot spots due to handling or mounting; the body of the device must not come into contact 
with or be exposed to a temperature higher than 150 °C. 


4. Leads should not be bent less than 4 mm from the seal. Exert no axial pull when bending. 


oO 


. Recommended force of clip on device is 120 N (12 kgf). 


6. The heatsink should be in contact with the entire mounting base of the device and heatsink 
compound should be used. 


CHARACTERISTICS 
Forward voltage (2 diodes in series) 

Ip = 10 A; Tj = 25 oC VE < 2,3 V* 
Reverse current (2 diodes in parallel) 

VR = ViwMmax: Tj = 25 9C IR < 200 vA 


* Measured under pulse conditions to avoid excessive dissipation. 
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Fig. 2 The right-hand part shows the interrelationship between the power (derived from the left-hand 


graph) and the maximum permissible ambient temperature. 


0,707 x lF(RMs)/lF(AV) Per diode. 
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BY224 SERIES 


Silicon bridge rectifiers 


7Z272372.2 
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Fig. 3 The right-hand part shows the interrelationship between the power (derived from the left-hand 


graph) and the maximum permissible temperatures. 


0,707 x lF(RMs)/lF(AV) per diode. 


lo(rms)/lO(Av) = 


Output form factor ag 
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Fig. 6 Minimum value of the total series resistance Rio; (including the transformer resistance) 


required to limit the peak inrush current. 
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APPLICATION INFORMATION 


suppression 
network 


7Z74198 


(1) External capacitor. 


Fig. 7 Because smoothing capacitor C2 is not always connected directly across the bridge (a suppression 
network may be sited between capacitor and bridge as shown), it is necessary to connect a capacitor of 
about 1 uF, C1, between the + and — terminals of the bridge. This capacitor should be as close to the 
bridge as possible, to give optimum suppression of mains transients. 
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MAINTENANCE TYPES BY225 SERIES 


SILICON BRIDGE RECTIFIERS 


Ready-for-use full-wave bridge rectifiers in a plastic encapsulation. The bridges are intended for use in 
equipment supplied from a.c. with r.m.s. voltages up to 80 V and are capable of delivering output 
currents up to 4,8 A. They are also suitable for use in hi-fi audio equipments and low-voltage 
industrial power supplies. They may be used in free air or clipped to a heatsink. 


QUICK REFERENCE DATA 


Input 

R.M.S. voltage Vi(RMS) 

Repetitive peak voltage VIRM 

Non-repetitive peak current liSM 

Peak inrush current Him 

Output 

Average current IO(AV) max. 48 A 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-112. + 225 max ————__> =e 5 max + 


heatsink 
face 
(mounting 


24,5 base) Si 
max 


+ Nw 7 cy 


4.max 
WY max not _ 


tent ae || a1 w eee 
oe ecelees >| <1 max 
508) (5.08) [5.09 ae 
Net mass: 6,8 g 


Accessories supplied on request: 56379 (clip); see Accessories and Mounting instructions 
The sealing of the plastic withstands the accelerated damp heat test of IEC recommendation 68-2 


(test D, severity 1V, 6 cycles). 
| May 1984 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Input 


Non-repetitive peak voltage (t < 10 ms) 
Repetitive peak voltage 

Crest working voltage 

R.M.S. voltage (sine-wave) 


Non-repetitive peak current; 
half sine-wave; t = 20 ms; with reapplied ViwMmax 
T= 25 °C prior to surge 
sas 150 °C prior to surge 


Peak inrush current (see Fig. 6) 


Output 


Average current (averaged over any 20 ms period; 
see Figs 2 and 3) 
heatsink operation up to Tmp = 115 PC 
heatsink operation at Tmp = 125 OC 


free-air operation at Tamp = 45 OC; 
(mounting method 1a) 


Repetitive peak current 


Temperatures 
Storage temperature 


Junction temperaiure 
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VISM 
VIRM 
VIWM 
Vi(RMS) 


lism 
NiSM 


Him 


max. 


max. 


max. 


BY225-100 | 200 


200 


4,8 
3,6 


3,2 
50 


—40 to +150 
150 


<<< < 


OC 
°C 


Silicon bridge rectifiers BY225 SERIES 


THERMAL RESISTANCE 


From junction to mounting base Rthj-mb = 4,0 °C/W 


Influence of mounting method 
1. Free-air operation 


The quoted values of Ry, j-a should be used only when no leads of other dissipating components run 
to the same tie-point (see Fig. 2). 


Thermal resistance from junction to ambient in free air 


a. Mounted on a printed-circuit board with 4 cm? 


of copper laminate to + and — leads Rthj-a = 19,5 °C/W 
b. Mounted on a printed-circuit board with 

minimal copper laminate Rth j-a = 25 °C/W 
2. Heatsink mounted with clip (see mounting instructions) 
Thermal resistance from mounting base to heatsink 
a. With zinc-oxide heatsink compound Rihmb-h = 1,0 °C/W 
b. Without heatsink compound Rthmb-h = 2,0 °C/W 


MOUNTING INSTRUCTIONS 


1. Soldered joints must be at least 4 mm from the seal. 


2. The maximum permissible temperature of the soldering iron or bath is 270 °C; contact with the 
joint must not exceed 3 seconds. 


3. Avoid hot spots due to handling or mounting; the body of the device must not come into contact 
with or be exposed to a temperature higher than 150 °C. 


4, Leads should not be bent less than 4 mm from the seal. Exert no axial pull when bending. 
5. Recommended force of clip on device is 120 N (12 kgf). 


6. The heatsink should be in contact with the entire mounting base of the device and heatsink 
compound should be used. 


CHARACTERISTICS 


Forward voltage (2 diodes in series) 


Ip = 10 A; T) = 25 °C VE = Days 
Reverse current (2 diodes in parallel) 
VR = VIWMmax: Tj =25°9C IR < 200 vA 


* Measured under pulse conditions to avoid excessive dissipation. 
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Fig. 2 The right-hand part shows the interrelationship between the power (derived from the left-hand 


graph) and the maximum permissible ambient temperature. 


0,707 x lF(RMS)/lF(AV) per diode. 


lo(RMs)/!o(AV) = 
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Fig. 3 The right-hand part shows the interrelationship between the power (derived from the left-hand 


graph) and the maximum permissible temperatures. 


0,707 x !F(RMs)/IF(AV) per diode. 


lo(RMs)/lO(AV) = 
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Silicon bridge rectifiers BY225 SERIES 
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The graph takes the possibility of the 
following spreads into account: 
input voltage +10% 

Capacitance +50% 

resistance -10% 


7Z72367.4 


Fig. 6 Minimum value of the total series resistance Ryo; (including the transformer resistance) required 
to limit the peak inrush current. 
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MAINTENANCE TYPES BY260 SERIES 


SILICON BRIDGE RECTIFIERS 


Ready for use full-wave bridge rectifiers in a plastic encapsulation. 

The bridges are intended for use in equipment supplied from a.c. with r.m.s. voltages up to 420 V and 
are capable of delivering output currents up to 12A. They are also suitable for use in hi-fi audio equip- 
ments and low-voltage industrial power supplies. They may be used in free air or on a heatsink. 


QUICK REFERENCE DATA 


Input 

R.M.S. voltage Vi (RMS) V 
Repetitive peak voltage VIRM V 
Non-repetitive peak current lism max. 125 A 

Peak inrush current iM max. 250 A 
Output 

Average current IO(AV) max. 12 A 
MECHANICAL DATA Dimensions in mm 
Fig. 1. 


3.8 dia, hole Epoxy 6.35 fast—ons 


oa Metal 


ro) * 


12,7 max 
D8453A 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (1EC134). 


Input 

Non-repetitive peak voltage (t < 10 ms) VISM 
Repetitive peak voltage VIRM 
Crest working voltage VIWM 
R.M.S. voltage (sine-wave) Vi(RMS) 


Non-repetitive peak current 
half-sinewave; t = 20 ms; with reapplied Vj wrmax 


Tj = 25 °C prior to surge 
Tj = 150 °C prior to surge 


Peak inrush current (see Fig. 5) 


Output 


Average current (averaged over any 20 ms period) 
heatsink operation up to Tmp = 60 °C (R-load) 
heatsink operation up to Tmp = 60 PC (C-load) 


Repetitive peak current 


Temperatures 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to mounting base 


CHARACTERISTICS 
Forward voltage (2 diodes in series) 
Ip =7A;T)= 25°C 


Reverse current (2 diodes in parallel) 
VR = ViwMmax: Tj = 100 °C 


BY260—200 
max. 200 600 
max. 200 600 
max. 200 600 
max. 140 420 
liSM max. 125 
lism max. 100 
lM max. 250 
IO(AV) max. 12 
lIO(AV) max. 7.5 
lORM max. 20 
Tstg —55 to +150 
Tj max. 150 
Rthj-mb = 4.5 
VE < 2.0 
IR = 150 


*Measured under pulse conditions to avoid excessive dissipation. 
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MAINTENANCE TYPES | BY261 SERIES 


SILICON BRIDGE RECTIFIERS 


Ready for use full-wave bridge rectifiers in a plastic encapsulation. 
The bridges are intended for use in equipment supplied from a.c. with r.m.s. voltages up to 420 V and 
are capable of delivering output currents up to 25A. They may be used in free air or on a heatsink. 


QUICK REFERENCE DATA 


Input 

R.M.S. voltage Vi(RMS) V 
Repetitive peak voltage VIRM V 
Non-repetitive peak current lism A 

Peak inrush current lim A 
Output 

Average current IO(AV) max. 25 A 
MECHANICAL DATA Dimensions in mm 
Fig. 1 


= 7 = - 11.2 max 4.9 dia. hole 


———— + 
6.35 fast—ons 
16261 bes E 52] 


max 


D8458A Positioning pin 
: under + terminal 
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BY261 SERIES 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (1EC134). 


Input BY261—200 400 | 600 
Non-repetitive peak voltage (t < 10 ms) VISM max. 200 600 V 
Repetitive peak voltage VIRM max. 200 600 V 
Crest working voltage VIWM max. 200 600 V 
R.M.S. voltage (sine-wave) Vi(RMS) max. 140 420 V 
nna ¥ aememennememenedll 


Non-repetitive peak current 
half sinewave; t = 20 ms; with reapplied V ;whjmax 


Tj = 25 OC prior to surge lism max. 320 A 
Tj = 150 °C prior to surge lism max. 250 +#43A 
Peak inrush current (see Fig. 5) him max. 640 A 
Output 
Average current (averaged over any 20 ms period) 
heatsink operation; up to Tmp = 55 OC (R-load) lO(AV) max. 25 A 
heatsink operation; up to Tmp = 55 PC (C-load) lO(AV) max. 18 A 
Repetitive peak current lORM max. 75 A 
Temperatures 
Storage temperature T stg —55 to +175 oC 
Junction temperature qj max. 175 oC 


THERMAL RESISTANCE 


From junction to mounting base Rthj-mb = 2.5 °C/W 
CHARACTERISTICS 
Forward voltage (2 diodes in series) 

Ip = 12 A;T) = 25°C VE < 2.3 V* 


Reverse current (2 diodes in parallel) 
VR = ViwMmax: Tj = 100 °C IR < 200 LA 


*Measured under pulse conditions to avoid excessive dissipation. 
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FAST RECTIFIER DIODES 


BY229 SERIES 


ae 


FAST SOFT-RECOVERY RECTIFIER DIODES _ 


Glass-passivated double-diffused rectifier diodes in plastic envelopes, featuring fast reverse recovery 
times and non-snap-off characteristics. They are intended for use in chopper applications as well as in 
switched-mode power supplies, as efficiency diodes and scan rectifiers in television receivers. 


The series consists of the following types: 
Normal polarity: BY229—200 to 800. 
Reverse polarity: BY229—200R to 800R. 
QUICK REFERENCE DATA 
BY 229—200(R) | 400(R) | 600(R) {| 800(R) 


Repetitive peak reverse voltage VRRM~ max. 200 400 600 800 V 
Average forward current IE(AV) max. 7 A 
Non-repetitive peak forward 

current lESm max. 60 A 
Reverse recovery time ter aa 150 ns <«— 


MECHANICAL DATA 
Fig.1 TO-220AC 


[os max (2x) 


- 


reverse 


Note: The exposed metal mounting base is directly connected to tag 1. Accessories supplied on 
request: see data sheets Mounting instructions and accessories for TO—220 envelopes. 


© Products approved to CECC 50 009-021 available on request. <_ 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages* 

Non-repetitive peak reverse voltage 
Repetitive peak reverse voltage 
Crest working reverse voltage 


Continuous reverse voltage 


Currents 

Average forward current assuming zero 
switching losses 
square-wave; 6 = 0.5; up to Tmp = 100 °C 
square-wave; 6 = 0.5; at Tmyph = 125 OC 
sinusoidal; up to Tmb = 100 °C 
sinusoidal; at Trap = 125 OC 

R.M.S. forward current 

Repetitive peak forward current 
ty = 20 ws; 6 <0.02 

Non-repetitive peak forward current 
t = 10 ms;half sine-wave; 
Tj = 150 °C prior to surge; 
with reapplied VawmM max 

|? t for fusing (t = 10 ms) 


Temperatues 
Storage temperature 


Junction temperature 


VRSM 
VRRM 


VRWM 
VR 


IF(AV) 
IF(AV) 
IF(AV) 
lF(AV) 


lF(RMS) 


lIFRM 


BY 229-200(R)} 400(R) | 600(R) 


max. 


max. 


max. 


max. 


200 
200 
150 
150 


18 


—40 to +150 
150 


*To ensure thermal stability: Rip j-g < 15 K/W for continuous reverse voltage. 
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Fast soft-recovery rectifier diodes BY229 SERIES 


THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 4.5 K/W 


Influence of mounting method 
1. Heatsink-mounted with clip (see mounting instructions) 


Thermal resistance from mounting base to heatsink 


a. with heatsink compound Rth mb-h = 0.3 K/W 
b. with heatsink compound and 0.06 mm maximum mica 

insulator Rth mb-h = 1.4 K/W 
c. with heatsink compound and 0.1 mm maximum mica 

insulator (56369) Rth mb-h = 2.2 K/W 
d. with heatsink compound and 0.25 mm maximum 

alumina insulator (56367) Rth mb-h = 0.8 K/W 
e. without heatsink compound Rthmb-h = 1.4 K/W 


2. Free air operation 


The quoted value of Rip, j-a should be used only when no leads of other dissipating components run 
to the same tie point. 

Thermal resistance from junction to ambient in free air: 

mounted on a printed circuit board at any device lead 

length and with copper laminate on the board Rth j-a = 60 K/W 


MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 OC; it must not be in contact with the joint for more than 5 
seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent Jess than 2.4 mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1.0 mm. <- 


3. It is recommended that the circuit connection be made to tag 1, rather than direct to the 
heatsink. 


4. Mounting by means of a spring clip is the best mounting methode because it offers: 
a. a good thermal contact under the crystal area and slightly lower Rth mpb-h values than screw 
mounting; 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


5. For good thermal contact heatsink compound should be used between base-plate and heatsink. 
Values of Rih mb-h given for mounting with heatsink compound refer to the use of a metallic-oxide 
loaded compound. Ordinary silicone grease is not recommended. 


6. Rivet mounting (only possible for non-insulated mounting) 


Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, nor 
enlarge the mounting hole. 
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CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Forward voltage 
IF =20A 
Reverse current 
VR = VRWMmax: Tj = 125 °C normal polarity 
reverse polarity 
Reverse recovery when switched from 
IF =1A to Vp = 30 V with —dl ¢/dt = 50 A/us 
recovery time 
lp =2 Ato Vp = 30 V with —di F/dt = 20 A/us 
recovered charge 
Maximum slope of the reverse recovery current 
lp =2 A, —dig¢/dt = 20 A/us normal polarity 
reverse polarity 


| di R/dt | 
| diR/dt| 


Fig.3 Definition of t-, and Og. 


*Measured under pulse conditions to avoid excessive dissipation. 


August 1986 


NA 


AA 


150 


0.7 


60 
75 


D8403 


BY 229. SERIES 


”n 
® 
TS 
2 
x?) 
~~ 
2 
= 
~~ 
[>] 
® 
= 
~~ 
bd 
® 
> 
ce) 
oO 
2 
~ 
im 
ro) 
”n 
~ 
” 
6 
LL 


SQUARE-WAVE OPERATION 


pare w co foo) 
EL ~ oO = a ree] lo 
r- ~~ (o>) = — -_ _ aC 
= REGRESS | 
os il aa ees ae || 
O| | Pcktcle alc) pore baie ei |e a 


if 
E 
is] 
Tata col eal As z 
Ke) 
_ 


eRe RERP ae sae 
Pe A 


ERSRE RARE LERaR Rear 
SRR RS eRe REESE EAAeARES 
pO 

Pas ls eee oe Pel ok de eee yes 
REN: ee eh eee Ke See eee eee 
Beech coe Bese e eee Rees 
i RARER ASSES Re 


10 


le (av) (A) 


RRS aERES 

poets en 

BERR ERRERES SRELESPRSSEE 
ae a TON 


Fig. 4 The right-hand part shows the interrelationship between the power (derived from the left-hand 


part) and the maximum permissible temperatures. 


P 


power including reverse current losses but excluding switching losses. 
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Fig. 5 The right-hand part shows the interrelationship between the power (derived from the left-hand 


part) and the maximum permissible temperatures. 


power including reverse current losses but excluding switching losses. 
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Fast soft-recovery rectifier diodes BY229 SERIES 


leS(RMS) 
(A) 


75 


RoR access 
Pease lec icae eels 
Sao seeasaee 


10-3 10-2 10-1 1. duration (s) 10 


Fig.6 Maximum permissible non-repetitive r.m.s. 
forward current based on sinusoidal 
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Fig. 8 NOMOGRAM 


Power loss APR (av) due to switching only (to be added to steady state power losses). 


= forward current just before switching off; Tj = 150 °C 
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Fast soft-recovery rectifier diodes BY229 SERIES 
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Fig.14 Simplified circuit diagram of practical apparatus to test softness of recovery. 


NOTES 

1. Duty factor of forward current should be low, <2%. 

2. die /dt is set by L1, 1.5 wH gives 20 A/us 

3. dlp/dt is measured across L2, 200 nH gives 5A/us/V. 

4. Wiring shown in heavy should be kept as short as possible. 
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BY229F SERIES 


FAST SOFT-RECOVERY ELECTRICALLY ISOLATED 
RECTIFIER DIODES 


Glass-passivated, double-diffused rectifier diodes in full-pack plastic envelopes, featuring fast reverse 
recovery times and non-snap-off characteristics. Their electrical isolation makes them ideal for 
mounting on a common heatsink alongside other components without the need for additional 
insulators. They are intended for use in chopper applications as well as in switched-mode power 
supplies and as efficiency diodes and scan rectifiers in television receivers. 


QUICK REFERENCE DATA 


| BY 229F—200 | 400 | 600 | 800 
Repetitive peak reverse voltage VRRM max. 200 400 600 800 V 


Average forward current IF(AV) ‘Max. 7 A 
Non-repetitive peak forward current Iesjy = 60 A 
Reverse recovery time trr < 150 ns <— 


MECHANICAL DATA Dimensions in mm 


Fig.1 SOT-186 (full-pack). 


seating max 
plane 


3.5 max 


M2296 


5.08 


top view 
Net mass: 2 g. 
The seating plane is electrically isolated from all terminals. 
Accessories supplied on request (see data sheets Mounting instructions for F-pack devices and 
Accessories for SOT-186 envelopes). 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (1EC134). 


Voltages (Note 1) 


Non-repetitive peak reverse voltage 
Repetitive peak reverse voltage 
Crest working reverse voltage 


Continuous reverse voltage 


Currents 


Average forward current assuming 
zero switching losses (Note 2) 
square wave; 6 = 0.5; up to Ty. = 90 PC 
sinusoidal; up to Ths = 93 PC 


R.M.S. forward current 
Repetitive peak forward current 


tp = 20 us; 6 = 0.02 


Non-repetitive peak forward current 
half sine-wave; Tj = 150 °C prior to 
surge; with reapplied VRawmM max 
t= 10ms 
t=8.3ms 


17+ for fusing (t = 10 ms) 


Temperatures 


Storage temperature 
Junction temperature 


ISOLATION 


Peak isolation voltage from all 
terminals to external heatsink 


Isolation capacitance from cathode 
to external heatsink (Note 3) 


Notes 


VRSM 
VRRM 


VRWM 
VR 


lF(AV) 
IF (AV) 


lF (RMS) 


lIFRM 


BY 229F—200 


400 600 


max. 7 
max 6.25 
max. 10 
max. 135 
max. 60 
max. 65 
max. 18 

—40 to +150 
max. 150 
max. 1000 
typ. 12 


1. To ensure thermal stability: Rp j-g << 15 K/W for continuous reverse voltage. 


2. The quoted temperatures assume heatsink compound is used. 


800 


3. Mounted without heatsink compound and 20 Newtons pressure on the centre of the envelope. 
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Fast-recovery, isolated rectifier diodes BY229F SERIES 


THERMAL RESISTANCE 


From junction to external heatsink with minimum 
of 2 kgf (20 Newtons) pressure on the centre 
of the envelope, 


7.2 K/W 
5.5 K/W 


without heatsink compound Rth j-h 


with heatsink compound Rth j-h 


Free-air operation 


The quoted value of Rp, j-a should be used only when no leads of other dissipating components run to 
the same point. 


Thermal resistance from junction to ambient 

in free air, mounted on a printed circuit board Rth j-a = 55 K/W 
CHARACTERISTICS 
T= 25 OC unless otherwise specified 


Forward voltage 


IF =20A VE << 1.85 V* 
| Reverse current 
VR = VRWM max: Tj = 125 OC Ip < 0.4 mA 


Reverse recovery when switched from 
IF =1A to VR = 30 V with —dl f/dt = 50 A/us, 


recovery time trr < 150 ns <—— 
IF =2A to VR 230 V with —dl F/dt = 20 A/us 
recovered charge Qs < 0.7 uC 


Maximum slope of the reverse recovery current 
lp =2A, —dip¢/dt = 20 A/us | di R/dt| < 60 A/us 


Fig.2 Definition of ty, and Qs. 


*Measured under pulse conditions to avoid excessive dissipation. 
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BY229F SERIES 


MOUNTING INSTRUCTIONS 

1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for 
more than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 

2. The leads should not be bent less than 2.4 mm from the seal, and should be supported odnsng 

—> bending. The bend radius must be no less than 1 mm. 

3. Mounting by means of a spring clip is the best mounting method because it offers a good thermal 
contact under the crystal area and slightly lower R¢h j-h values than screw mounting. The force 
exerted on the top of the device by the clip should be at least 2 kgf (20 Newtons) to ensure good 
thermal contact and must not exceed 3.5 kgf (35 Newtons) to avoid damage to the device. 

4. |\f screw mounting is used, it should be M3 cross-recess pan head. 

Minimum torque to ensure good thermal contact: 5.5 kgf (0.55 Nm) 
Maximum torque to avoid damage to the device: 8.0 kgf (0.80 Nm) 

5. For good thermal contact, heatsink compound should be used between baseplate and heatsink. 
Values of R¢h j-h given for mounting with heatsink compound refer to the use of a metallic-oxide 
loaded compound. Ordinary silicone grease is not recommended. 

6. Rivet mounting. 

It is not recommended to use rivets, since extensive damage could result to the plastic, which could 
destroy the insulating properties of the device. 

——& 7. The heatsink must have a flatness in the mounting area of 0.02 mm maximum per 10 mm. 
Mounting holes must be deburred. 


OPERATING NOTES 
The various components of junction temperature rise above ambient are illustrated in Fig.3. 


> junction . 


Rth j—h 


heatsink Reh j-a 


Rth h—a 


M2284 ambient 


Fig.3. 


Any measurement of heatsink temperature should be immediately adjacent to the device. 
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Fig.4 Simplified circuit diagram of practical apparatus to test softness of recovery. 


NOTES 

1. Duty factor of forward current should be low, < 2%. 

2. dig /dt is set by L1, 1.5 wH gives 20 A/us. 

3. dip/dt is measured across L2, 200 nH gives 5 A/us/V. 

4. Wiring shown in heavy should be kept as short as possible. 


August 1986 145 


BY229F SERIES 


SOQUARE-WAVE OPERATION 
IS ee Le Fig.5 Power rating. 


The power loss in the diode should first be 
determined from the required forward current 
on the lF(AV) axis and the appropriate duty 
cycle. 

Having determined the power (P), use Fig. 7 (if 
heatsink compound is not being used) or Fig.8 
(if heatsink compound is being used) to 
determine the heatsink size and corresponding 
maximum ambient and heatsink temperatures. 
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Note: P = power including reverse current losses 
but excluding switching losses. 
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Fig.6 Power rating. 
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Fig.8 Heatsink rating; 
with heatsink compound. 
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Fast-recovery, isolated rectifier diodes 
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Fig.11 Maximum permissible repetitive peak forward current for square or sinusoidal currents; 


Definition of lFRM 


and tp/T. 


149 


August 1986 


BY229F SERIES 


Seer See eer Aeee 


er an? wi 
YT eT TZ 


ag 


[Riv iA tT Yi 

ft Yi vi | Yi Vi tT 
UE teh ie a) Sey.“ 
SANA UL I A, 

WV te | TT 


OAT A 
PES ARE? ay, 


/scaaun 
SW yaeee 


| | 


Fig.12 NOMOGRAM 


Power loss APR(av) due to switching only (to be added to steady state power losses). 
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l— = forward current just before switching off; 
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Fig.17 ——— with heatsink compound; — — — — without heatsink compound. 
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BY329 SERIES 


FAST SOFT-RECOVERY RECTIFIER DIODES 


Glass-passivated double-diffused rectifier diodes in plastic envelopes, featuring fast reverse recovery 
times and non-snap-off characteristics. They are intended for use in chopper applications as well as in 
switched-mode power supplies, as efficiency diodes and scan rectifiers in television receivers. 
The series consists of normal polarity types (cathode to mounting base). 


QUICK REFERENCE DATA 


BY329—800 1000 1200 
Repetitive peak reverse voltage VRRM max. 800 1000 1200 V 
Average forward current lF(AV) max. 8 A 
Non-repetitive peak forward current lESM max. 80 A 
Reverse recovery time ter < 150 ns 


MECHANICAL DATA Dimensions in mm 
Fig.1 TO-220AC 


3.5 max 51 
not ee eis 


| | | 09 max (2x) 
> 508 i+ 


M0724 


Note: The exposed metal mounting base is directly connected to the cathode. Accessories supplied on 
request: see data sheets Mounting instructions and accessories for TO—220 envelopes. 
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BY329 SERIES 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages BY329-800 
Non-repetitive peak reverse voltage - VRSM V 
Repetitive peak reverse voltage VRRM V 
Crest working reverse voltage VRWM V 
Currents 
Average forward current assuming zero 

switching losses 

square-wave; 6 = 0.5; up to Tmp = 108 °C lE(AV) max. — 8 A 

square-wave; 6 = 0.5; at Tmp = 125 OC lF(AV) max. 6.3 A 

sinusoidal; up to Tmp = 113 OC IF(AV) max. 7 A 

sinusoidal; at Tryp = 125 OC LE(AV) max. 5.2 A 
R.M.S. forward current IF(RMS) max. — 11 A 
Repetitive peak forward current lFRM max. 80 A 
Non-repetitive peak forward current: t= 10ms 

half sine-wave; Tj = 150 OC prior to surge; 

with reapplied VRwmM max lFSM max. 80 A 

— |*t for fusing (t = 10 ms) aa max. 32 A?s 

Temperatues 
Storage temperature Tstg —40 to +150 a © 
Junction temperature Tj max. 150 OC 
THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 3.0 K/W 
Influence of mounting method 
1. Heatsink mounted with clip (see mounting instructions) 
Thermal resistance from mounting base to heatsink 
a. with heatsink compound Rithmb-h = 0.3 K/W 
b. with heatsink compound and 0.06 mm maximum 

mica insulator Rthmb-h = 1.4 K/W 
c. with heatsink compound and 0.1 mm maximum 

mica insulator (56369) Rth mb-h = 2.2 K/W 
d. with heatsink compound and 0.25 mm maximum 

alumina insulator (56367) Rthmb-h = 0.8 K/W 
e. without heatsink compound Rthmb-h = 1.4 K/W 
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Fast soft-recovery rectifier diodes BY329 SERI ES 


THERMAL RESISTANCE (continued) 


2. Free-air operation Rth j-a 


The quoted value of R¢p j-a should be used only 
when no leads of other dissipating components run to 
the same tie-point. Thermal resistance from junction 
to ambient in free air: mounted on a printed-circuit 
board at a = any lead length. 


Fig.2 

CHARACTERISTICS 
Forward voltage 

l-F = 20 A; Tj = 25°C VE < 1.85 V* 
Reverse current 

VR = VRWMmax: ty 125 °C IR < 1.0 mA 
Reverse recovery when switched from 

lp =2A to Vp = 30 V with —die/dt = 20 A/us; Tj = 25 9C 

Recovered charge O, < 0.7 uC 

le =1Ato Vp = 30 V with —dl¢/dt = 50 A/us; Tj = 25 OC 

Recovery time trr < 150 ns 
Maximum slope of the reverse recovery current 

Ip = 2 A; —dig/dt = 20 A/us; T; = 25 °C ldip/dt] < 60 = Alus 


Fig.3 Definition of ty; and OQ, 


*Measured under pulse conditions to avoid excessive dissipation 
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-BY329 SERIES 


MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 OC; it must not be in contact with the joint for more than 5 
seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
—* bending. The bend radius must be no less than 1.0 mm. 


3. It is recommended that the circuit connection be made to the cathode tag, rather than direct to the 
heatsink. 


4. Mounting by means of a spring clip is the best mounting method because it offers: 
a. a good thermal contact under the crystal area and slightly lower Rth mb-h values than screw 
mounting; 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


5. For good thermal contact heatsink compound should be used between base-plate and heatsink. 
Values of Rth mb-h given for mounting with heatsink compound refer to the use of a metallic- 
oxide loaded compound. Ordinary silicone grease is not recommended. 


6. Rivet mounting (only possible for non-insulated mounting). 


Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 
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Fast soft-recovery rectifier diodes BY329 SERIES 


SQUARE-WAVE OPERATION 
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Fig.4 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. 
P = power including reverse current losses but excluding switching losses. 
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*Tmb scale is for comparison purposes and is correct only for Rif mb-a < 10°C/W. 
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BY329 SERIES 


SINUSOIDAL OPERATION 
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Fig.5 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. 
P = power including reverse current losses but excluding switching losses. 


a = form factor = IF (RMs)/lF(AV)- 
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Fig.6 Maximum permissible non-repetitive r.m.s. forward current based on sinusoidal currents 
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Fig.8 NOMOGRAM 


Power loss APR( av) due to switching only (to be added to steady state power losses). 


le = forward current just before switching off; qj = 150 °C 
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Fast soft-recovery rectifier diodes BY329 SERIES 


152 
O ed 
L1 1K 
+ —_ 
VE 230V DUT E> 220nuF P Vp 30V 
CRO ~~ 
ae 502 (=— pt 


L2 


D8663 


Fig.14 Simplified circuit diagram of practical apparatus to test softness of recovery. 
NOTES 

1. Duty factor of forward current should be low, <2%. 

2. dif /dt is set by L1, 1.5 wH gives 20 A/us. 

3. d!p/dt is measured across L2, 200 nH gives 5A/us/V. 


4. Wiring shown in heavy should be kept as short as possible. 
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BY359 SERIES 


FAST HIGH-VOLTAGE RECTIFIER DIODES 


Glass-passivated double-diffused rectifier diodes in TO-220 plastic envelopes, featuring fast recovery 
times. They are intended for use as an anti-parallel diode to GTOs and similar high-voltage switches, 

in chopper applications such as Series Resonant Power Supplies (SRPS) and other high-voltage circuits. 
The series consists of normal polarity types (cathode to mounting base). 


QUICK REFERENCE DATA 


BY359—1000 1300 1500 
Repetitive peak reverse voltage VRRM max. 1000 1300 1500 V 
Average forward current IF(AV) max. 6.5 A 
Non-repetitive peak forward current lESM max. 60 A 
Reverse recovery time trr — 0.6 Es 
MECHANICAL DATA Dimensions in mm 
Fig.1 TO-220AC 
<—4— 


mounting 
ase ——» 
(see note) 4 15.8 
max 
_ 


MO724 


Note: The exposed metal mounting base is directly connected to the cathode.Accessories supplied on 
request: see data sheets Mounting instructions and accessories for TO—220 envelopes. 
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BY359 SERIES 


RATINGS — 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages* 
: BY359—1000 j 1300 | 1500 

Non-repetitive peak reverse voltage VRsm 
Repetitive peak reverse voltage VRRM V 
Crest working reverse voltage VRWM V 
Continuous reverse voltage VR V 
Currents 
Average forward current assuming zero 

switching losses 

sinusoidal; 

up to Tmb = 94 PC IE(AV) max. 6.5 A 
R.M.S. forward current lE(RMS) max. 10 A 
Repetitive peak froward current lEFRM max. 60 A 
Non-repetitive peak forward current: t= 10 ms 

half sine-wave; Tj = 125 ©C prior to surge; 

with reapplied Vpwm max lFSM max. 60 A 
Temperatures 
Storage temperature Tstg —40 to +150 oC 
Junction temperature Tj max. 125 oC 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 3.0 OC/W 
Influence of mounting method 
1. Heatsink mounted with clip (see mounting instructions) 
Thermal resistance from mounting base to heatsink 
a. with heatsink compound Rthmb-h = 0.3 °C/W 
b. with heatsink compound and 0.06 mm maximum 

mica insulator Rth mb-h = 1.4 OC/W 
c. with heatsink compound and 0.1 mm maximum 

mica insulator (56369) Rth mb-h = 2.2 OC/Ww 
d. with heatsink compound and 0.25 mm maximum 

alumina insulator (56367) Rth mb-h = 0.8 OC/W 
e. without heatsink compound Rth mb-h = 1.4 °C/W 


*To ensure thermal stability: Rp j-a < 10.4 °C/W for continuous reverse voltage. 
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Fast high-voltage rectifier diodes BY359 SERIES 


THERMAL RESISTANCE (continued) 


2. Free-air operation 


The quoted value of Rij j-a should be used only 
when no leads of other dissipating components run to 
the same tie-point. Thermal resistance from junction 
to ambient in free air: mounted on a printed-circuit 
board at a = any lead length 


CHARACTERISTICS 


Forward voltage 


I— = 20 A; Tj = 25 OC Ve < 2.3 vV* 
Reverse current 
VR = VRWMmax: [Tj = 100 °C IR < 0.6 mA 


Reverse recovery when switched from 
lp =2 Ato Vp 2 30 V with —dl¢/dt = 20 A/us; Tj = 25°C 


recovered charge Os, < 2.0 uC 
recovery time trr < 0.6 ps 
Forward recovery when switched to 
I— =5 Awith t, = 0.1 us; Tj = 25 OC 
recovery time tfr — 1.0 US 
Ip 
90°%o 
time 
—-~ tr =< 
a ter — 
VF 
a 100°%o "10% 
7270734.2 
IR D8403 : 
time 
Fig.3 Definition of ty and Og. Fig.4 Definition of tg,. 


*Measured under pulse conditions to avoid excessive dissipation 
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MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; it must not be in contact with the joint for more than 5 
seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
— bending. The bend radius must be no less than 1.0 mm. 


3. It is recommended that the circuit connection be made to the cathode tag, rather than direct to the 
heatsink. 


4. Mounting by means of a spring clip is the best mounting method because it offers: 
a. a good thermal contact under the crystal area and slightly lower Rep mb-h values than screw 
mounting; 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


5. For good thermal contact heatsink compound should be used between base-plate and heatsink. 
Values of Rth mb-h given for mounting with heatsink compound refer to the use of a metallic- 
oxide loaded compound. Ordinary silicone grease is not recommended. 


6. Rivet mounting (only possible for non-insulated mounting). 


Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. ; 
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‘SINUSOIDAL OPERATION 
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Fig.5 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. 
P = power including reverse current losses but excluding switching losses. 


a = form factor = |F(RMs)/lF(Ay): 
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Fig.6 Maximum permissible non-repetitive peak forward current based on sinusoidal currents 
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BYP21 SERIES 


ULTRA FAST-RECOVERY RECTIFIER DIODES 
FEATURING LOW REVERSE LEAKAGE 


Glass-passivated, high-efficiency epitaxial rectifier diodes in plastic envelopes, featuring low reverse 
leakage current, low forward voltage drop, ultra fast reverse recovery times, very low stored charge 
and soft recovery characteristics. They are intended for use in switched-mode power supplies and 
high-frequency circuits in general, where both low conduction and low switching losses are essential. 
The series consists of normal polarity (cathode to mounting base) types. 


QUICK REFERENCE DATA 
BYP21-50 100 | 150 | 200 


Repetitive peak reverse voltage VRRM max. 50 100 | 150} 200 V 
Average forward current IF(AV) max. 8 A 
Forward voltage Ve < 0.895 V 
Reverse recovery time ter < 25 ns 
Reverse leakage current IR < 5 HA 


MECHANICAL DATA _ Dimensions in mm 
Fig.1 TO-220AC 


mounting 
base ———» 
(see note) A 45.8 
max 
> 


M0724 


Net mass: 2g 

Note: The exposed metal mounting base is directly connected to the cathode. 

Accessories supplied on request: see data sheets Mounting instructions and accessories for TO-220 
envelopes. 
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RATINGS 


Limiting values in accordance with the Absulute Maximum System (IEC 134). 


Voltages 
Repetitive peak reverse voltage 
Crest working reverse voltage 


Continuous reverse voltage 


Currents 


Average forward current; switching 
losses negligible up to 500 kHz 
square wave; 6 = 0.5; 
up to Tmb = 150 °C 


sinusoidal; up to Tmp = 150 °C 
R.M.S. forward current 


Repetitive peak forward current 
tp = 20 us; 6 = 0.02 


Non-repetitive peak forward current 
half sine-wave; T= 175 °C prior to 
surge; with reapplied VRwMmax 


t=10ms 
t=8.3 ms 


I? for fusing (t = 10 ms) 


Temperatures 
Storage temperature 


Junction temperature 


January 1986 


VRRM 


VRWM 
VR 


lF(AV) 
lF(AV) 


lF(RMS) 


IFRM 


max. 
max. 


max. 


max. 


max. 


max. 


max. 


max. 
max. 


max. 


max. 


BYP21-50 
50 
50 
50 


80 
100 


32 


—65 to +175 
175 


8C 
°C 


Ultra fast-recovery rectifier diodes BYP 21 SERIES 


THERMAL RESISTANCE 
From junction to mounting base Rth j-mb 7 2et K/W 


Influence of mounting method 
1. Heatsink mounted with clip (see mounting instructions) 


Thermal resistance from mounting base to heatsink 


a. with heatsink compound Rth mb-h = 0.3 K/W 
b. with heatsink compound and 0.06 mm maximum mica 

insulator Rth mb-h = 1.4 K/W 
c. with heatsink compound and 0.1 mm maximum mica 

washer (56369) Rth mb-h = 2.2 K/W 
d. with heatsink compound and 0.25 mm maximum 

alumina insulator (56367) Rth mb-h = 0.8 K/W 
e. without heatsink compound Rth mb-h = 1.4 K/W 


2. Free air operation 


The quoted values of Ryp j-a should be used only when no leads of other dissipating components run 
to the same tie point. 

Thermal resistance from junction to ambient in free air: 

mounted on a printed circuit board at 

a= any lead length Rth j-a 60 K/W 
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CHARACTERISTICS 


Forward voltage 


lp = 8A; Tj = 100 oC VE < 0.895 Ya 
Ip =8A; 7] = 25 oC VE < 1.045 V* 
Ip =20A; Tj = 25°C VE < 1.15 V* 
Reverse current 
VR = VRWMmax: Tj = 175 °C IR < 500 uA 
Tp 129 7C IR < 250 yA 
Tj = 100 oC IR < 50 LA 
Tj) = 25 OC IR < 5 UA 
Reverse recovery when switched from 
IF =1Ato Vp 230 V with —dl¢/dt = 100 A/us; 
Tj 25 OC: recovery time trr < 25 ns 
Step reverse recovery when switched from 
Il- =0.5A to lp = 1A, measured at 
IRR = 0.25 A; recovery time trr < 25 ns 
fF =2A to V\p = 30 Vwith --dle/dt = 20 A/us; 
Tj = 25 °C; recovered charge O, < 15 nc 
lc = 10 A to Vp > 30 V with —die/dt = 50 A/ys; 
Tj = 100 °C; peak recovery current IRRM < 2 A 
Forward recovery when switched tol—F =1A 
with dlp /dt = 10 A/us; Tj = 25 oC Ver typ. 0.9 V 
M80—1319/3 
IF 
,i0% 
time 
VF 
Vfr 
IRRM 100 % 
Ip M1247 
time 
Fig.3 Definition of tyr, Qg and IRR». Fig.4 Definition of V¢,. 


“Measured under pulse conditions to avoid excessive dissipation. 
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Ultra fast recovery rectifier diodes BYP21 SERIES 


MOUNTING INSTRUCTIONS a aaa 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275°C: the heat source must not be in contact with the joint for more 
than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1.0mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. agood thermal contact under the crystal area and slightly lower Rip Pabek values than does 
screw mounting. 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact, heatsink compound should be used between mounting base and heatsink. 
Values of Ry map-p given for mounting with heatsink compound refer to the use of a metallic oxide- 


loaded compound. Ordinary silicone grease is not recommended. 


5. Rivet mounting (only possible for non-insulated mounting). 
Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 


OPERATING NOTES 
Dissipation and heatsink considerations: 


a. The various components of junction temperature rise above ambient are illustrated below: 


junction 


Rth j-mb 


mounting 
base 


Rthmb-h Rth j-a 


heatsink 


Rthh-a 


D8400 : 
ambient 


Fig.5 


b. The method of using Figs.6 and 7 is as follows: 
Starting with the required current on the IF(AV) axis, trace upwards to meet the appropriate duty 
factor or form factor curve. Trace right horizontally and upwards from the appropriate value on 
the Tamb scale. The intersection determines the Rth mb-a- The heatsink thermal resistance value 
(Rth h-a) can now be calculated from: 


Rth h-a = Rth mb-a — Rth mb-h- 
c. Any measurement of heatsink temperature should be made immediately adjacent to the device. 
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SQUARE-WAVE OPERATION 
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Fig.6 The right-hand part shows the relationship between the power (derived from the left-hand part) 


and the maximum permissible temperatures. 


losses up to f = 500 kHz. 


Power includes reverse current losses and switching 
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Fig.7 The right-hand part shows the interrelationship between the power (derived from the left-hand 


part) and the maximum permissible temperatures. 


a = form factor = |F(RMsS)/IF(AV)- 
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BYP21 SERIES 
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0 NE lA 
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HiT | | TT Ay 


MT 


time 
M1246 


Definition of lF py 


and tp/T. 
Fig.9 —— T, = 25 °C; — — — Tj = 100°C. 


<1 ms. 


Fig.8 Maximum permissible repetitive peak forward current for square or sinusoidal currents; 
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Ultra fast-recovery rectifier diodes 
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Fig.12 Maximum Qg at Tj 
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Fig.13 Maximum IRR at Tj = 25 OC. 
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Fig.15 Transient thermal impedance. 
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BYP22 SERIES 


ULTRA FAST-RECOVERY DOUBLE RECTIFIER 
DIODES FEATURING LOW REVERSE LEAKAGE 


Glass-passivated, high-efficiency epitaxial rectifier diodes in plastic envelopes, featuring low reverse 
leakage current, low forward voltage drop, ultra fast reverse recovery times with very low stored charge 
and soft recovery characteristics. They are intended for use in switched-mode power supplies and 
high frequency circuits in general, where both low conduction and low switching losses are essential. 
Their single chip construction ensures excellent matching of the forward and switching characteristics 
of the two halves, allowing parallel operation without the need for derating. The series consists of 
common-cathode types. 


QUICK REFERENCE DATA 


Per diode, unless otherwise stated BYP22-50 100 150 | 200 
Repetitive peak reverse voltage VRRM max. 50 100 ; 150 | 200 V 
Output current 

(both diodes conducting) lo max. 20 A 
Forward voltage VE < 0.895 V 
Reverse recovery time ter << 25 ns 
Reverse leakage current IR < 5 UA 
MECHANICAL DATA 10.3 _», 45 4 Dimensions in mm 


Fig.1 TO-220AB 


+e, 3.7 ~~ 1.3—> . 


spite 
k M0758 
| 0.9 max (3x) 
+ << 
2.54 2.54 heke 
Net mass: 2 g 


Accessories supplied on request: see data sheets Mounting instructions and accessories for TO-220 
envelopes. 
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RATINGS 


Limiting values in accordance with the Absulute Maximum System (IEC 134). 


Voltages 

Repetitive peak reverse voltage VRRM 
Crest working reverse voltage VRWM 
Continuous reverse voltage VR 


Currents (both diodes conducting; note 1) 


Output current; switching 
losses negligible up to 500 kHz; 
square wave; 6 = 0.5; 


up to Tmp = 150 °C lo 

square wave; 6 = 0.5; 

up to Tmp = 143 OC lo 

sinusoidal; up to Tmp = 150 °C lo 
R.M.S. forward current IF (RMS) 


Repetitive peak forward current 
ty = 20 us; 6 = 0.02 (note 2) lERM 


Non-repetitive peak forward current 
half sine-wave; Tj = 175 °C prior to 
surge; with reapplied V Ry ymax. (note 2) 


t= 10ms lEFSM 
t= 8.3 ms lFSM 
I?t for fusing (t = 10 ms; note 2) It 
Temperatures 
Storage temperature T stg 
Junction temperature qj 
Notes 


max. 
max. 


max. 


max. 


max. 


max. 


max. 


max. 


max. 


max. 


max. 


max. 


BYP22-50 
50 
50 
50 


16 


20 


16 


20 


230 


140 
150 


98 


—65 to +175 
175 


oC 
oC 


1. The limits for both diodes apply whether both diodes conduct simultaneously or on alternate half 


cycles. 
2. Figures apply to each diode. 
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Ultra fast-recovery double rectifier diodes 


THERMAL RESISTANCE 
From junction to mounting base; total package 


per diode 


Influence of mounting method 

1. Heatsink mounted with clip (see mounting instructions) 
Thermal resistance from mounting base to heatsink 

a. with heatsink compound 


b. with heatsink compound and 0.06 mm maximum mica 
insulator 


c. with heatsink compound and 0.1 mm maximum mica 
washer (56369) 


d. with heatsink compound and 0.25 mm maximum 
alumina insulator (56367) 


e. without heatsink compound 


2. Free air operation 


Rth j-mb 
Rth j-mb 


Rth mb-h 
Rth mb-h 
Rth mb-h 


Rth mb-h 
Rth mb-h 


BYP22 SERIES 


1.6 
2.4 


0.3 


1.4 


2.2 


0.8 
1.4 


K/W 
K/W 


K/W 


K/W 


K/W 


K/W 
K/W 


The quoted values of Rep, j-a should be used only when no leads of other dissipating components run 


to the same tie point. 
Thermal resistance from junction to ambient in free air: 
mounted on a printed circuit board at any lead length 


Rth j-a 


60 


January 1986 


K/W 


185 


BYP22 SERIES 


CHARACTERISTICS 


Forward voltage 


IF = 8A; Tj = 100 °C Ve — 0895 #£=xVv* 
lp =8A; Tj = 25 oC VE < 0.975 V* 
IF = 20A; Tj = 25°C Ve < 1.15 v* 
Reverse current 
VR = VRWMmax: Tj = 175 OC IR < 500 uA 
Tj = 125 OC | Ip < 250 LA 
Tj = 100 oC IR < 50 BA 
Tj = 25 OC IR < 5 HA 
Reverse recovery when switched from 
IF =1A to Vp = 30 V with —dl¢/dt = 100 A/us; 
Tj = 25 °C; recovery time trr < 25 ns 
Step reverse recovery when switched from 
l— = 0.5 A to lp = 1A, measured at 
IRR = 0.25 A; recovery time ter = 25 ns 
IF =2 Ato VR 230 V with —di¢/dt = 20 A/us; 
Tj = 25 OC; recovered charge OQ, << 15 nC 
le = 10 A to Vp & 30 V with —dif/dt = 50 A/us; 
Tj = 100 °C; peak recovery current IRRuM < 2 A 
Forward recovery when switched to Ir = 1A 
with dip/dt = 10 A/us; Tj = 25 OC Ver typ. 0.9 V 
M80—1319/3 
IF 
{10% 
time 
VF 
Vtr 
100 % 
IRRM 
Tr M1247 time 
Fig.2 Definition of ty-, Og and IRrwy. Fig.3 Definition of V¢r. 


*Measured under pulse conditions to avoid excessive dissipation. 
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Ultra fast-recovery double rectifier diodes BYP22 SERIES 


MOUNTING INSTRUCTIONS =. 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for 
more than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1.0 mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. a good thermal contact under the crystal area and slightly lower Rth mb-h Values than does 
screw mounting. 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact heatsink compound should be used between mounting base and 
heatsink. Values of Rth mb-h given for mounting with heatsink compound refer to the use of a 
metallic-oxide loaded compound. Ordinary silicone grease is not recommended. 


5. Rivet mounting (only possible for non-insulated mounting). 
Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 


OPERATING NOTES 
Dissipation and heatsink considerations: 


The various components of junction temperature rise above ambient are illustrated below: 


junction 1 junction 2 


ee tere eee ee ee ee —_— 


Rth j—mb 


mounting 


base Rth J-a 


> — 


heatsink 


| 
| 
| 
ew 


ambient M2448 


Fig.4 


Any measurement of heatsink temperature should be made immediately adjacent to the device. 
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SINUSOIDAL OPERATION (PER DIODE) 


should first be determined then both added 


together. The resulting total power loss is 


then used in conjunction with Fig.6 to 
ponding maximum ambient and mounting 


determine the heatsink size and corres- 
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Fig.8 Maximum permissible repetitive peak forward current for either square or sinusoidal currents 
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Fig.11 Maximum try at Tj = 100 °C. 
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Fig.14 Maximum IRR at Tj = 100 °C. 


Fig.13 Maximum IRR at Tj = 25 OC. 
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Fig.15 Transient thermal impedance; one diode conducting. 
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DEVELOPMENT DATA BYP59 SERIES 


This data sheet contains advance information and 


specifications are subject to change without notice. 


ULTRA FAST RECOVERY RECTIFIER DIODES 
FEATURING LOW REVERSE LEAKAGE 


Glass-passivated, high-efficiency epitaxial rectifier diodes in DO—5 metal envelopes, featuring low 
reverse leakage current, low forward voltage drop, ultra fast reverse recovery times with very low 
stored charge and soft-recovery characteristic. They are intended for use in switched-mode power 
supplies and high-frequency circuits in general, where both low conduction losses and low switching 
losses are essential. 

The series consists of normal polarity (cathode to stud) types. 


QUICK REFERENCE DATA 


BYP59—300 400 
Repetitive peak reverse voltage VRRM max. 300 400 V 
Average forward current IF(AV) max. 60 A 
Forward voltage VF < 1.05 V 
Reverse recovery time ter < 60 V 
Reverse leakage current IR < 25 uA 


MECHANICAL DATA Dimensions in mm 


Fig.1 DO—5: with % in x 28 UNF stud (¢6.35 mm); e.g. BYP59-300U, 
with metric M6 stud (¢6 mm); e.g. BYP59-300M. 


15.3 max 


M0037 
Net mass: 22 g Supplied with device: 1 nut, 1 lock washer 
Diameter of clearance hole: max. 6.5 mm Torque on nut: min. 1.7 Nm (17 kgcm), 
max. 3.5 Nm (35 kg cm). 
Accessories supplied on request: Nut dimensions across the flats: 
56264a (mica washer) % in x 28 UNF: 11.1 mm. M6: 10.0 mm. 


56264b (insulating bush). 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages 
Repetitive peak reverse voltage 
Crest working reverse voltage 


Continuous reverse voltage 


Currents 


Average forward current; switching 
losses negligible up to 200 kHz; 
square wave; 6 = 0.5; up to Tmph = 100 °C 


R.M.S. foward current 


Repetitive peak forward current 
tp = 20 us, 6 = 0.02 


Non-repetitive peak forward current 
half sine-wave; T; = 150 °C prior to 
surge; with reapplied VRwM max 
t=10ms 
t=8.3 ms 


\7t for fusing (t = 10 ms) 


Temperatures 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 

From junction to mounting base 
From mounting base to heatsink: 
a. with heatsink compound 

b. without heatsink compound 


MOUNTING INSTRUCTIONS 


VRRM 


VRWM 
VR 


lF(AV) 
lF(RMS) 


IFRM 


lFSmM 
lFSM 
I7t 


Tstg 
qj 


Rth j-mb 


Rth mb-h 
Rth mb-h 


max. 


max. 


max. 


BYP59—300 


1200 


650 


700 
2100 


—55 to +150 
150 


0.7 


0.2 
0.3 


K/W 


K/W 
K/W 


The top connector should be neither bent nor twisted; it should be soldered into the circuit so that 


there is no strain on it. 


During soldering the heat conduction to the junction should be kept to a minimum. 
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CHARACTERISTICS 


Forward voltage 


Ip = 60 A; Tj = 150 °C VE < 1.05 V* 
Ip = 150 A; Tj = 25 °C VE < 1.4 V* 
Reverse current 
Vre=VeRwnM max: Tj = 100 oC IR < 0.5 mA 
VR = VRWM max: Tj = 25 oC Ie < 25 uA 
Reverse recovery when switched from 
l—F = 1A to Vp = 30 V with —dl¢/dt = 100 A/us; 
Tj = 25 °C; recovery time trr < 60 ns 
IF =2A to Vp > 30 V with —dl ¢/dt = 20 A/us; 
Tj = 25 OC; recovered charge O, < 100 nC 
IF =10 Ato Vp 2 30 V with —d!l ¢/dt = 50 A/us; 
Tj = 100 °C; peak recovery current IRRM < 5 A 
Forward recovery when switched tole = 10A 
with dl f/dt = 10 A/us; Tj = 25 °C Ver typ. 2.5 V 
: 
) 
M80 1319/3 
5 IF 
4 
r 
> 
Ul 
a 
f10% 
time 
Ip 
VF 
; Ver 
10 %o 
pam 100% 
dt | 100 % 
IRRM 
IR M1247 time 
Fig.2 Definition of ty;, Qg and IRR. Fig.3 Defintion of V¢,. 


*Measured under pulse conditions to avoid excessive dissipation 
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ULTRA FAST RECOVERY DOUBLE RECTIFIER DIODES 


Glass-passivated, high-efficiency double rectifier diodes in plastic envelopes, featuring low forward 
voltage drop, ultra fast reverse recovery times and soft recovery characteristic. They are intended for 
use in switched-mode power supplies and high-frequency circuits in general, where both low 
conduction losses and low switching losses are essential. Their single chip (monolithic) construction 
ensures excellent matching of the forward and switching characteristics of the two halves, allowing 
parallel operation without the need for derating. The series consists of common cathode types. 


QUICK REFERENCE DATA 


Per diode, unless otherwise stated 


Repetitive peak reverse voltage VRRM V 
Output current 

(both diodes conducting) lo A 
Forward voltage VF V 
Reverse recovery time try ns 


MECHANICAL DATA 


Fig.TO0-220AB ms 
1.3 
Y 
2.8 
| 
. ‘ 4 mounting : 
1 2 base 
k M0758 
Y i] 
3.5 max 54 
not tinned | max 
4 13.5 
min 
ao | 
| Bee max (3x) + fs 0.6 
2.54 2.54 
M0738 
Net mass: 2 g 


Note: the exposed metal mounting base is directly connected to the common cathode. 
Accessories supplied on request: see data sheets Mounting Instructions and accessories for TO-220 
. envelopes. : z 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages (per diode) 
Repetitive peak reverse voltage 
Crest working reverse voltage 


Continuous reverse voltage 


Currents (both diodes conducting; note 1) 


Output current; switching losses 
negligible up to 500 kHz; 
square wave; 6 = 0.5; up to Tmp = 128 °C 
sinusoidal; up to Tmp = 130 °C 

R.M.S. forward current 


Repetitive peak forward current 
tp = 20 us, 6 = 0.02 (per diode) 
Non-repetitive peak forward current (per diode) 
half sine-wave; Tj = 150 °C prior to 
surge; with reapplied VRwm max 


t=10ms 
t=8.3ms 


|? t for fusing (t = 10 ms, per diode) 


Temperatures 


Junction temperature 


Notes: 


Storage temeprature 


VRRM 


VRWM 
VR 


lo 
lo 
lE(RMS) 


lIFRM 


BY Q28—50 


max. 
max. 


max. 


—40 to +150 
150 


oC 
oC 


1. The limits for both diodes apply whether both diodes conduct simultaneously or on alternate half 
cycles. 
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CHARACTERISTICS (per diode) 


Forward voltage 


lp = 5A; Tj = 150 °C VE a 0.85 V* 

IF = 15 A; 7) = 25°C VE os 1.3 V* 
Reverse current 

VR = VRWM max: Tj = 100 °C IR x 0.2 mA 

VR = VRWM max: 1j = 25 OC IR < 10 uA 


Reverse recovery when switched from 
lp = 1A to Vp = 30 V with —dl ¢/dt = 100 A/us; T) = 25 OC 


recovery time trr 4 20 ns 
IF = 2A to VR = 30 V with —dip/dt= 20 A/us; Tj = 25 °C 
recovered charge O, tt 5.5 nc 


IF =5A to VR 2 30 V with —diF/dt = 50 A/us; Tj = 100 OC 
peak recovery current IRRM < 1.2 A 


Forward recovery when switched to |p =1A 
with dlp/dt = 10 A/us; Tj = 25 °C 


recovery voltage Ver typ. 1.0 V 
M80—1319/3 
IF 
10% 
time 
Ve 
Ver 
10} 
pam 100 % 
Ip M1247 
time 
Fig.2 Definition of ty-, Qg and IR Ry. Fig.3 Definition of V¢r. 


*Measured under pulse conditions to avoid excessive dissipation. 
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THERMAL RESISTANCE 


From junction to mounting base (both diodes conducting) 


From junction to mounting base (per diode) 


Influence of mounting method 


1. 


Heatsink-mounted with clip (see mounting instructions) 


Thermal resistance from mounting base to heatsink 


a. 
b. 


e. 


2. 


with heatsink compound 


with heatsink compound and 0.06 mm maximum mica 
insulator 


. with heatsink compound and 0.1 mm maximum mica 


insulator (56369) 


. with heatsink compound and 0.25 mm maximum 


alumina insulator (56367) 
without heatsink compound 


Free air operation 


Rth j-mb 
Rth j-mb 


Rth mb-h 
Rth mb-h 
Rth mb-h 


Rth mb-h 
Rth mb-h 


2.2 
3.0 


0.3 


1.4 


2.2 


0.8 
1.4 


K/W 
K/W 


K/W 


K/W 


K/W 


K/W 
K/W 


The quoted values of Rtp j-a should be used only when no leads of other dissipating components run 
to the same tie point. 

Thermal resistance from junction to ambient in free air: 
mounted on a printed circuit board at any device lead 
length and with copper laminate on the board 
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MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 OC; the heat source must not be in contact with the joint for 
more than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1.0 mm. a 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. agood thermal contact under the crystal area and slightly lower R¢h mpb-h values than does 
screw mounting. 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact heatsink compound should be used between mounting base and 
heatsink. Values of Rth mp-h given for mounting with heatsink compound refer to the use of a 
metallic-oxide loaded compound. Ordinary silicone grease is not recommended. 


5. Rivet mounting (only possible for non-insulated mounting). 
Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 


OPERATING NOTES 
Dissipation and heatsink calculations 


The various components of junction temperature rise above ambient are illustrated in Fig. 4. 


junction 1 junction 2 


mounting 
base 


heatsink 


ambient M1732 


Fig.4. 


Any measurement of heatsink temperature should be made immediately adjacent to the device. 
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SQUARE-WAVE OPERATION (PER DIODE) 


Fig.5 Power rating per diode. 

The individual power loss in each diode 
should first be determined then both added 
together. The resulting total power loss is 
then used in conjunction with Fig.6 to 
determine the heatsink size and corres- 
ponding maximum ambient and mounting 
base temperatures. 
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BYQ28 SERIES 


SINUSOIDAL OPERATION (PER DIODE) 
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Fig.7 Power rating per diode. 

The individual power loss in each diode 
should first be determined then both added 
together. The resulting total power loss is 
then used in conjunction with Fig.6 to 
determine the heatsink size and corres- 
ponding maximum ambient and mounting 
base temperatures. 


a = form factor = |F(RMs)/IF(AV) 
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10 
lERM 
(A) 
10 


ty/T(%) 102 


10 


“40s 


Fig.8 Maximum permissible repetitive peak forward current for either square or sinusoidal currents 


for 1us<tp <1 ms. 


M1719 


9 TERM 
time 


i= 150 °C 


M1246 


ee sf 


| = 25 OC; 


J 


Definition of IF Ry and tp/T 


Fig.9 —— T 
per diode. 


N 
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Fig.15 One diode conducting. 
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ULTRA FAST RECOVERY RECTIFIER DIODES 


Glass-passivated, high-efficiency epitaxial rectifier diodes in plastic envelopes, featuring low forward 
voltage drop, ultra fast reverse recovery times with very low stored charge and soft-recovery 
characteristic. They are intended for use in switched-mode power supplies and high-frequency circuits 
in general, where both low conduction losses and low switching losses are essential. 

The series consists of normal polarity (cathode to mounting base) types. 


QUICK REFERENCE DATA 


BYR29—600 | 700 | 800 —- 
Repetitive peak reverse voltage VRRM max. 600 ! 700 | 800 Vv 
Average forward current IF(AV) max. 8 A 
Forward voltage VE < 1.3 V 
Reverse recovery time try =< 75 ns 
MECHANICAL DATA Dimensions in mm 
Fig.1 TO-220AC - 

<—_— 
Net mass: 2g 
Note: The exposed metal mounting base is directly connected to the cathode. 
Accessories supplied on request: see data sheets Mounting instructions and accessories for TO-220 
envelopes. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (1EC134). 
—*> Voltages BY R29—600 
Repetitive peak reverse voltage VRRM max. V 
Crest working reverse voltage VRWM max. V 
Continuous reverse voltage” VR max. V 
Currents 
Average forward current; switching 
losses negligible up to 100 kHz 
square wave; 6 = 0.5; up to Tmpb = 117 OC lE(AV) max. 8 A 
UP to Tmph = 125 PC lF(AV) max. 6.5 A 
sinusoidal; up to Tmp = 120 PC lE(AV) max. 7.8 A 
up to Tmpb = 125 PC lF(AV) max. 7.2 A 
R.M.S. forward current lE(RMS) max. 11.5 AD 
Repetitive peak forward current 
tp = 20 us; 6 = 0.02 lIFRM max. 130 A 
Non-repetitive peak forward current 
half sine-wave; Tj = 150 OC prior to surge; 
with reapplied VRwMmax: . 
t= 10ms lESM max. 60 A 
t= 8.3 ms lEFSM max. 72 A 
1?t for fusing (t = 10 ms) [7+ max. 18 A’s 
Temperatures 
Storage temperature Tstg —40 to +150 oc 
Junction temperature Tj max. 150 oC 


*To ensure thermal stability: Rtp ja <5.7 K/W. 
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CHARACTERISTICS 


Forward voltage 


Ip = 10 A; Tj = 150 9C VE < 1.30 V* 
l-F = 25 A; Tj = 25°C VE < 1.75 V* 
Reverse current 
VR = VRWM max: Fj = 100 °C IR — 0.2 mA 
Tj = 25 °C IR < 10 LA 
Reverse recovery when switched from 
l—F = 1A to Ve = 30 V with - dlp/dt = 100 A/us; 
Tj = 25 OC; recovery time trr < 75 ns 
IF =2A to Vp = 30 V with —dlp/dt = 20 A/us; 
Tj = 25 °C; recovered charge QO, < 200 nc 
le = 10 A to Vp = 30 V with —dl¢/dt = 50 A/ys; 
Tj = 100 °C; peak recovery current IRRM < 6 A 
Forward recovery when switched to lp = 10A 
with dif /dt = 10 A/us; Tj = 25 OC Ver typ. 5 V 
M80 1319/3 
IF 
10% 
time 
Ir 
VF 
Ver 
dIg 
dt 100 % 
RRM 
TR M1247 time 
Fig.2 Definition of tr, Ag and IRrpy. Fig.3 Definition of Vr. 


*Measured under pulse conditions to avoid excessive dissipation. 
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THERMAL RESISTANCE 


From junction to mounting base 


Influence of mounting method 


1. 


Heatsink- mounted with clip (see mounting instructions) 


Thermal resistance from mounting base to heatsink 


a. 
b. 


e. 


2. 


with heatsink compound 


with heatsink compound and 0.06 mm maximum mica 
insulator 


with heatsink compound and 0.1 mm maximum mica 
insulator (56369) 


with heatsink compound and 0.25 mm maximum 
alumina insulator (56367) 


without heatsink compound 


Free air operation 


Rth j-mb 


Rth mb-h 
Rth mb-h 
Rth mb-h 


Rth mb-h 
Rth mb-h 


2.5 


0.3 


1.4 


2.2 


0.8 


1.4 


K/W 


K/W 


K/W 


K/W 


K/W 
K/W 


The quoted value of R¢p j-a should be used only when no leads of other dissipating components run 
to the same tie point. 

Thermal resistance from junction to ambient in free air: 
mounted on a printed circuit board at any device lead 
length and with copper laminate on the board 
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MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275°C; the heat source must not be in contact with the joint for more 
than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4mm from the seal, and should be supported during a 
bending. The bend radius must be no less than 1.0mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. a good thermal contact under the crystal area and slightly lower Rth mb-h Values than does 
screw mounting. 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact, heatsink compound should be used between mounting base and heatsink. 
Values of Rin ayb-h given for mounting with heatsink compound refer to the use of a metallic oxide- 
loaded compound. Ordinary silicone grease is not recommended. 

5. Rivet mounting (only possible for non-insulated mounting). 


Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 


OPERATING NOTES 
Dissipation and heatsink calculations 
_a. The various components of junction temperature rise above ambient are illustrated in Fig.4. 


junction 


Rth j-mb 


mounting 
base 


Rth mb-h Rth j-a 


heatsink 


Rthh-a 


Fig. 4. 


D8400 . 
ambient 


b. Any measurement of heatsink temperature should be made immediately adjacent to the device. 
c. The method of using Figs. 5 and 6 is as follows: 

Starting with the required current on the IF(av) axis, trace upwards to meet the appropriate duty 
cycle or form factor curve. Trace right horizontally and upwards from the required value on the 
Tamb scale. The intersection determines the Ryn mp-g The heatsink thermal resistance value 

(Rth h-a) can be calculated from: 


Rth h-a > Rth mb-a ~Rth mb-h: 
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SQUARE-WAVE OPERATION 


Fig.5 The right-hand part shows the relationship between the power (derived from the left-hand part) 


and the maximum permissible temperatures. Power includes reverse current losses and switching 


losses up to f = 100 kHz. 


V 


TE(AV) = 'F(RMS) XV8 


<3.2 K/W. 


*T mb scale is for comparison purposes and is correct only for Rth mb-a 
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SINUSOIDAL OPERATION 
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Fig.6 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. 


a = form factor = lF(Riys)/IF(AV)- 


*Tmb scale is for comparison purposes and is correct only for Rih mb-a < 16 K/W. 
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Fig.7 Maximum permissible repetitive peak forward current for square or sinusoidal currents; 


Tys<ty <1 ms. 
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Fig.13 Maximum IRR» at Tj = 100 OC. 


Fig.12 Maximum IRRy at Tj = 25 OC... 
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Fig.14 Transient thermal impedance. 
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ULTRA FAST RECOVERY ELECTRICALLY-ISOLATED 
RECTIFIER DIODES 


Glass-passivated, high-efficiency epitaxial rectifier diodes in SOT-186 (full-pack) envelopes, featuring 
low forward voltage drop, ultra fast reverse recovery times with very low stored charge and soft- 
recovery characteristic. Their electrical isolation makes them ideal for mounting on a common heatsink 
alongside other components without the need for additional insulators. They are intended for use in 
switched-mode power supplies and high-frequency circuits in general, where both low conduction losses 
and low switching losses are essential. 


QUICK REFERENCE DATA 


BY R29F-600 700 | 800 


Repetitive peak reverse voltage VRRM max. 600 700 | 800 V 
ee, sRRNR 

Average forward current IF(AV) max. 8 A 

Forward voltage VF < 1.3 V 

Reverse recovery time trr < 75 ns 


= 10.2 max-> 


MECHANICAL DATA oe Dimensions in mm 
Fig. 1 SOT-186 (full-pack) tad seh max 
; 3.2 0.9 
‘ 0.5 = ee max 
ty ie 
aan aa 
oe | 79 
4 75 
. ey, 
seating max 
plane 
' _ | 
Kees 4.4 | 
4 5 ’ 
1.5 max—> ue 


. 0.55max 


a3 


| 


M2296 


— 


Net mass: 2 g. 


The seating plane is electrically isolated from all terminals. 
Accessories supplied on request (see data sheets Mounting instructions for F-pack devices and 
Accessories for SOT-186 envelopes). 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages 
Repetitive peak reverse voltage VRRM 
Crest working reverse voltage VRWM 


Continuous reverse voltage (note 1) VR 


Currents 


Average forward current; switching 
losses negligible up to 100 kHz (note 2); 
square wave; 6 = 0.5; up to Tmb = 79°C 
sinusoidal; up to Tmb = 87°C 


R.M.S. forward current 


Repetitive peak forward current 
tp = 20 us; 6 = 0.02 


Non-repetitive peak forward current 
half sine-wave; Tj = 150°C prior to 
surge; with reapplied VRWM max 
t=10ms 
t= 8.3 ms 


I?t for fusing (t = 10 ms) 


Temperatures 
Storage temperature 


Junction temperature 
ISOLATION 


Peak isolation voltage from all 
terminals to external heatsink 
Isolation capacitance from cathode 

to external heatsink (note 3) 


Notes: 


1. To ensure thermal stability: Rth j-a < 5.7 K/W. 


max. - 
max. 

max. 

lE(AV) max. 
lF(AV) max. 
IF(RMS) max. 
IFRM = max. 
IFSM max. 
IFSM ~=-max. 
I*t max. 
Tstg 

Tj max. 


Visol max. 


Cp typ. 


2. The quoted temperatures assume heatsink compound is used. 


3. Mounted without heatsink compound and 20 Newtons pressure on the centre of the evelope. 
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THERMAL RESISTANCE 


From junction to external heatsink with 
minimum of 2 kgf (20 Newtons) pressure 
on the centre of the envelope, 
with heatsink compound Rth j-a = 5.5 K/W 
without heatsink compound Rth j-a = K/W 


By 
N 


Free air operation 


The quoted value of Rth j-a should be used only when no leads of other dissipating components run 
to the same point. 

Thermal resistance from junction to ambient in 

free air, mounted on a printed circuit board Rth j-a = 55 K/W 


CHARACTERISTICS 


Tj = 25°C unless otherwise stated 


Forward voltage 


l—F = 10 A; T = 150°C VE < 1.3 V* 

IF=25A VF < 1.75 V* 
Reverse current 

VR = VRWM max: Tj = 100°C IR < 0.2 mA 

VR = VRWM max IR < 10 LA 
Reverse recovery when switched from 

IF =1Ato VR = 30 V with —dif/dt = 100 A/us; 

recovery time trr < 75 ns 

IF =2 Ato VR = 30 V with —dlF/dt = 20 A/us; 

recovered charge Os < 200 nc 

IF = 10 A to VR = 30 V with —dlF/dt = 50 A/us; . 

Tj = 100°C; peak recovery current IRRM < 6 A 
Forward recovery when switched to |F = 10 A 

with di-/dt = 10 A/us Vfr typ. 5 V 


M80 131973 


IRRM 
Ip M1247 


Fig. 2 Definition of trr, Qs and IRRM. 
time 


Fig. 3 Definition of Vfr. 


*Measured under pulse conditions to avoid excessive dissipation. 
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MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for 
more than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent Jess than 2.4 mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1 mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers a good thermal 
contact under the crystal area and slightly lower R¢h j j-h values than screw mounting. The force 
exerted on the top of the device by the clip should be at least 2 kgf (20 Newtons) to ensure good 
thermal contact and must not exceed 3.5 kgf (35 Newtons) to avoid damage to the device. 


4. If screw mounting is used, it should be M3 cross-recess pan head. 
Minimum torque to ensure good thermal contact: 5.5 kgf (0.55 Nm) 
Maximum torque to avoid damage to the device: 8.0 kgf (0.80 Nm) 


5. For good thermal contact, heatsink compound should be used between baseplate and heatsink. 
Values of R¢h j-h given for mounting with heatsink compound refer to the use of a metallic-oxide 
loaded compound. Ordinary silicone grease is not recommended. 


6. Rivet mounting. | 
It is not recommended to use rivets, since extensive damage could result to the plastic, which could 
destroy the insulating properties of the device. 


7. The heatsink must have a flatness in the mounting area of 0.02 mm maximum per 10 mm. 
Mounting holes must be deburred. 


OPERATING NOTES 


The various components of junction temperature rise above ambient are illustrated in Fig.4. 


junction 


Rth j—h 


heatsink Rth j—a 


Rth h—a 


M2284 ambient 


Fig.4. 


Any measurement of heatsink temperature should be immediately adjacent to the device. 
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SQUARE-WAVE OPERATION 


M2830 
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Fig. 5 Power rating. 


The power loss in the diode should first be 
determined from the required forward current 
on the IF (AV) axis and the appropriate duty 
cycle. 

Having determined the power (P), use Fig. 7 (if 
heatsink compound is not being used) or Fig. 8 
(if heatsink compound is being used) to 
determine the heatsink size and corresponding 
maximum ambient and heatsink temperatures. 


Note: P = power including reverse current losses 
but excluding switching losses. 


t 
ihe : 
V iced oud 


|F(AV) = IF(RMS) X/6 


Fig. 6 Power rating. 


The power loss in the diode should first be 
determined from the required forward current 
on the IF(A\V) axis and the appropriate form 
factor. 

Having determined the power (P), use Fig. 7 (if 
heatsink compound is not being used) or Fig. 8 
(if heatsink compound is being used) to 
determine the heatsink size and corresponding 
maximum ambient and heatsink temperatures. 


Note: P = power including reverse current losses 
but excluding switching losses. 


a= form factor = IF(RMS)/IF(AV) 
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Fig. 7 Heatsink rating; 
without heatsink compound. 
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Fig. 8 Heatsink rating; 
with heatsink compound. 
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Fig. 9 Maximum permissible repetitive peak forward current for square or sinusoidal currents; 
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Fig. 13 Maximum Qs at Tj = 25°C. 
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Fig. 15 Maximum IRRM at Tj = 100°C. 


Fig. 14 Maximum IRRM at Tj = 25°C. 
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ULTRA FAST RECOVERY DOUBLE RECTIFIER DIODES 


Glass-passivated, high-efficiency double rectifier diodes in plastic envelopes, featuring low forward 
voltage drop, ultra fast reverse recovery times and soft-recovery characteristic. They are intended for 
use in switched-mode power supplies and high-frequency circuits in general, where both low conduction 
losses and low switching losses are essential. Their single chip (monolithic) contruction ensures 
excellent matching of the forward and switching characteristics of the two halves, allowing parallel 
operation without the need for derating. The series consists of common-cathode types. 


QUICK REFERENCE DATA 


Per diode, unless otherwise stated BYT28—300 | 400 500 
Repetitive peak reverse voltage VRRM max. 300 | 400 500 V 


Output current 


(both diodes conducting) lo max. 10 A 
Forward voltage Ve = 1.05 V 
Reverse recovery time trr < 50 ns 


MECHANICAL DATA dans, NOD aig 
Fig.1 TO-220AB | 


mountin 
aad 92 base : 
k M0758 
3 
mg ga 5.1 
t 4 13.5 
13> min 
max 
(2x) 


Net mass: 2g 

Note: the exposed metal mounting base is directly connected to the common cathode. 
Accessories supplied on request: see data sheet Mounting Instructions and accessories for TO-220 
envelopes. 


ne LL TSN 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (1EC134) 


Voltages (per diode) BY T28—300 


Repetitive peak reverse voltage VRRM max. V 
Crest working reverse voltage VRWM max. V 
- Continuous reverse voltage VR max, - V. 
—*. Currents (both diodes conducting: note 1) 

Output current; switching 

losses negligible up to 200 kHz; 

square wave; 6 = 0.5; up to Tmp = 117 °C lo max. 10 A 

sinusoidal; up to Tmp = 120 PC lo max. 10 A 
R.M.S. forward current lE (RMS) max. 14 A 
Repetitive peak forward current 

ty = 20 us; 6 = 0.02 (per diode) lIFRM max. 80 A 
Non-repetitive peak forward current (per diode) 

half sine-wave; Tj = 150 OC prior to surge 

with re-applied VRwmM max 

t=10ms. lFSM max. 50 A 

t=8.3 ms IESM max. 60 A 
|?t for fusing (t = 10 ms; per diode) It max. 12.5 A’s 
Temperatures 
Storage temperature T stg —40to+150 °C 
Junction temperature Tj max. 150 OC 
Notes 


1. The limits for both diodes apply whether both diodes conduct simultaneously or on alternate half 
cycles. 
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CHARACTERISTICS (per diode) 


Forward voltage 


IF =5 A; Tj = 150°C Ve << 1.005 V* 

Ip = 15 A; T; = 25 °C VE < 14. Vv" 
Reverse current 

VR = VRWM max: Tj = 100°C © IR < 0.2 mA 

VR = VRWM max: Tj = 25 °C IR < 10 BA 


Reverse recovery when switched from 
IF =1Ato Vp 2 30 V with —dl¢/dt = 100 A/us; ie 25 SC 
recovery time trr = 50 ons 
IF =2 Ato Vp 2 30 V with —die/dt = 20 A/us; Tj = 25°C 
recovered charge QO, < 50 nC 


IF =5A to VR +30 V with —dip/dt = 50 A/us; Tj = 100 9C 
peak recovery current IRRM < 3.0 A 


Forward recovery when switched to Il-F = 1A 
with dip/dt = 10 A/us; Tj = 25 OC 


recovery voltage Ver typ. 25 Vv 
M80—1319/3 
IF 
10% 
time 
VF 
Vfr 
100 % 
time 
Fig.2 Definition of t;r, Qg and IRR. Fig.3 Definition of V fr. 


*Measured under pulse conditions to avoid excessive dissipation. 


August 1986 +229 


BYT28 SERIES 


230 


THERMAL RESISTANCE 


From junction to mounting base (both diodes conducting) 


From junction to mounting base (per diode) 


Influence of mounting method 


At 


Heatsink-mounted with clip (see mounting instructions) 


Thermal resistance from mounting base to heatsink 


a. 
b. 


e. 


2 


with heatsink compound 


with heatsink compound and 0.06 mm maximum mica 
insulator 


with heatsink compound and 0.1 mm maximum mica 
insulator (56369) 


with heatsink compound and 0.25 mm maximum 
alumina insulator (56367) 


without heatsink compound 


Free air operation 


Rth j-mb 
Rth j-mb 


Rth mb-h 
Rth mb-h 
Rth mb-h 


Rth mb-h 
Rth mb-h 


2.5 
3.5 


0.3 


1.4 


2.2 


0.8 
1.4 


K/W 
K/W 


K/W 


K/W 


K/W 


K/W 
K/W 


The quoted value of Rep j-a should be used only when no leads of other dissipating components run 
to the same tie point. 

Thermal resistance from junction to ambient in free air: 
mounted on a printed circuit board at any device lead 
length and with copper laminate on the board 
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Ultra fast recovery double rectifier diodes BYT28 SERIES 


MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for more 
than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1.0 mm. << 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. agood thermal contact under the crystal area and slightly lower Rth mb-h Values than does 
screw mounting. 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact heatsink compound should be used between mounting base and heatsink. 
Values of Rth mb-h given for mounting with heatsink compound refer to the use of a metallic 
oxide-loaded compound. Ordinary silicone grease is not recommended. 


5. Rivet mounting (only possible for non-insulated mounting). 
Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, nor 
enlarge the mounting hole. 


OPERATING NOTES 


Dissipation and heatsink calculations 


The various components of junction temperature rise above ambient are illustrated in Fig.4 


junction 1 junction 2 


Rth j—mb 


mounting 
base 


heatsink 


ambient | M1998 


Fig.4 


Any measurement of heatsink temperature should be made immediately adjacent to the device. 
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SQUARE-WAVE OPERATION (PER DIODE) 


Fig.5 Power rating per diode. 


The individual power loss in each diode 


should first be determined then both added 
together. The resulting total power loss is then 


used in conjunction with Fig.6 to determine 
the heatsink size and corresponding maximum 
ambient and mounting base temperatures. 
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SINUSOIDAL OPERATION (PER DIODE) 


M2001 


Meee RER RE, 


Fig.7 Power rating per diode. 
The individual power loss in each diode should 


PT] tf ff] fey) first be determined then both added together. 
Prot ‘ The resulting total power loss is then used in 
(W) ie dL ot conjunction with Fig.6 to determine the 


heatsink size and corresponding maximum 
ambient and mounting base temperatures. 


a = form factor = lF(RMs)/IF(AV) 
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lERM 


(A) 


10 


"aig 
Fig.8 Maximum permissible repetitive peak forward current for either square or sinusoidal currents 


—- for 1 us < tp 


<1 ms per diode. 
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Fig.15 Transient thermal impedance (one diode conducting). 
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BYT79 SERIES 


ULTRA FAST RECOVERY RECTIFIER DIODES 


Glass-passivated, high-efficiency epitaxial rectifier diodes in plastic envelopes, featuring low forward 
voltage drop, ultra fast reverse recovery times with very low stored charge and soft-recovery 
characteristic. They are intended for use in switched-mode power supplies and high-frequency circuits 
in general, where both low conduction losses and low switching losses are essential. 

The series consists of normal polarity (cathode to mounting base) types. 


QUICK REFERENCE DATA 
BYT79—300 ; 400 500 


Repetitive peak reverse voltage VRRM max. 300 400 500 
Average forward current IF(AV) max. 14 

Forward voltage Ve < 1.05 V 
Reverse recovery time trr < 50 ns 
MECHANICAL DATA Dimensions in mm 


Fig.1 TO-220AC 


M0724 


Net mass: 2 g 


Note: The exposed metal mounting base is directly connected to the cathode. 


Accessories supplied on request: see data sheets Mounting instructions and accessories for TO-220 
envelopes. 
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max. 
max. 


max. 


BYT79-—300 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134). 
Voltages 

Repetitive peak reverse voltage VRRM 

Crest working reverse voltage VRWM 

Continuous reverse voltage* VR 

Currents 


Average forward current; switching 
losses negligible up to 200 kHz; 
square wave; 6 = 0.5; up to Tmpb = 113 OC 
up to Tmpb = 125 OC 


sinusoidal; up to Tmpb = 118 OC 
up tO Tmb = 125 OC 


R.M.S. forward current 


Repetitive peak forward current 
tp = 20 us; 6 = 0.02 


Non-repetitive peak forward current 
half sine-wave; Tj = 150 °C prior to surge; 


with reapplied VRWwMmax: 
t= 10ms 
t=8.3 ms 


[?t for fusing (t = 10 ms) 


Temperatures 
Storage temperature 
Junction temperature 


*To ensure thermal stability: Rt j-g <4.6 K/W. 
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lF(AV) 
lF(AV) 


lF(AV) 
lF(AV) 


lF(RMS) 


lIFRM 


max. 


max. 
max. 


max. 


max. 


max. 
max. 


max. 


max. 


12.5 


320 


150 
180 


112 


—40 to +150 
150 


> >> Py 


oC 
oc 


Ultra fast recovery rectifier diodes BYT79 SERIES 


CHARACTERISTICS 
Forward voltage 


lp = 15 A; Tj = 150 °C VE < 1.05 V* 
Ip = 50 A; Tj = 25 OC Ve < 1.40 V* 
Reverse current 
VR = VRWM max: 1j = 100 OC IR < 0.8 mA 
Tj = 25 °C IR < 50 LA 
Reverse recovery when switched from 
IF =1A to Vy = 30 V with —dlp/dt = 100 A/us; 
Tj = 25 °C; recovery time ter < 50 ns 
lp = 2A to V\) = 30 V with —dl ¢/dt = 20 A/us; 
Tj = 25 °C; recovered charge O, a 50 nC 
IF = 10A to Vp = 30 V with —di¢/dt = 50 A/us; 
Tj = 100 °C; peak recovery current IRRM < 5.2 A 
Forward recovery when switched to lf = 10A 
with dl f/dt = 10 A/us; Tj = 25 °C Ver typ. 2.5 V 
M80 1319/3 
IF 
F100 % 
time 
VF 
Ver 
100 % 
time 
Fig.2 Definition of t-,, Q, and IR Ry. Fig.3 Definition of Vr. 


*Measured under pulse conditions to avoid excessive dissipation. 
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BYT79 SERIES 


THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 2 K/W 


Influence of mounting method 
1. Heatsink-mounted with clip (see mounting instructions) 


Thermal resistance from mounting base to heatsink 


a. with heatsink compound Rth mb-h = 0.3 K/W 
b. with heatsink compound and 0.06 mm maximum mica 

insulator Rth mb-h = 1.4 K/W 
c. with heatsink compound and 0.1 mm maximum mica 

insulator (56369) Rth mb-h = 2.2 K/W 
d. with heatsink compound and 0.25 mm maximum 

alumina insulator (56367) Rth mb-h = 0.8 K/W 
e. without heatsink compound Rth mb-h = 1.4 K/W 


2. Free air operation 


The quoted value of R¢h j-q should be used only when no leads of other dissipating components run 
to the same tie point. 

Thermal resistance from junction to ambient in free air: 

mounted on a printed circuit board at any device lead 

length and with copper laminate on the board Rth j-a = 60 K/W 
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Ultra fast recovery rectifier diodes BYT79 SERIES 


MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275°C; the heat source must not be in contact with the joint for more 
than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1.0mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. a good thermal contact under the crystal area and slightly lower Ry}, ~yp-p, values than does 
screw mounting. . 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact, heatsink compound should be used between mounting base and heatsink. 
Values of Rip ab-h given for mounting with heatsink compound refer to the use of a metallic oxide- 
loaded compound. Ordinary silicone grease is not recommended. 

5. Rivet mounting (only possible for non-insulated mounting). 


Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 


OPERATING NOTES 
Dissipation and heatsink calculations 
a. The various components of junction temperature rise above ambient are illustrated in Fig.4. 


junction 


Rth j-mb 


mounting 
base 


Rth mb-h Rth j-a 


heatsink 


Rthh-a 


D8400 amiene Fig. 4. 


b. Any measurement of heatsink temperature should be made immediately adjacent to the device. 
c. The method of using Figs. 5 and 6 is as follows: 

Starting with the required current on the IF (ay) axis, trace upwards to meet the appropriate duty 
cycle or form factor curve. Trace right horizontally and upwards from the required value on the 
Tamb scale. The intersection determines the Ri, mp-g- The heatsink thermal resistance value 

(Rih h-a) can be calculated from: 


Rth h-a > Rth mb-a ~ 8th mb-h: 
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BYT79 SERIES 


SQUARE-WAVE OPERATION 
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Fig.5 The right-hand part shows the relationship between the power (derived from the left-hand part) 
and the maximum permissible temperatures. Power includes reverse current losses and switching 


— + losses up to f = 200 kHz. 


IF(RMS) x V 6 


lF(AV) 


*Tmb scale is for comparison purposes and is correct only for Ri mb-a < 4.1 K/W. 
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Ultra fast recovery rectifier diodes BYT79 SERIES 


SINUSOIDAL OPERATION 
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Fig.6 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. 


a = form factor = |F(RMs)/IF(AV).- 


August 1986 243 


BYT79 SERIES 


102 


Fig.7 Maximum permissible repetitive peak forward current for square or sinusoidal currents; 


<1 ms. 
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Ultra fast recovery rectifier diodes 
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1 10 —dip/dt(A/us) 10? 
Fig.9 Maximum typ at Tj = 25 OC. 


10% SEE suet 
SS 

Q, st ae CO eee el 

oe eee suit 
fees ee 
| HL 
; I 

OS 
Sie eal al BGS 77a a 
mann Aaa 
| | | eet 
ne) ae 
TAI il 

Vie 

1 ee 
ee re ee 
fees Aes iE al eee oe 
ee sae eat a eal 
AHI 


1 10 —dip/dt(A/us) 10° 
Fig.11 Maximum Og at Tj = 25 OC. 


BYT79 SERIES 
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Fig.10 Maximum ty, at Tj = 100 °C. 
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BYT79 SERIES 


10 —die/dt(A/us) 10? 


Fig. 13 Maximum IRR» at Tj = 100 OC. 
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Fig.12 Maximum IRR at Tj = 25 OC. 
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BYV24 SERIES 


FAST SOFT-RECOVERY RECTIFIER DIODES 


Fast soft-recovery diodes in DO-4 metal envelopes especially suitable for operation as main and 
commutating diodes in 3-phase a.c. motor speed control inverters and in high frequency power 
supplies in general. 

The series consists of the following types: 

Normal polarity (cathode to stud): BY V24-800 and BY V24-1000. 

Reverse polarity (anode to stud): BYV24-800R and BY V24-1000R. 


QUICK REFERENCE DATA 


BYV24-800(R) 1000(R) 
Repetitive peak reverse voltage VRRM max. 800 1000 V 


Average forward current IF(AV) max. 12 

Non-repetitive peak forward current lIESmM max. 150 

Reverse recovery time ter < 450 ns 
MECHANICAL DATA Dimensions in mm 


Fig. 1 DO—4: with metric M5 stud (¢5 mm) 


“309, ~ max Giceice da 
Net mass: 6 g Supplied with device: 1 nut, 1 lock washer. 
Diameter of clearance hole: max 5.2 mm Torque on nut: min. 0.9 Nm (9 kg cm) 
Accessories supplied on request: . max. 1.7 Nm (17 kg cm) 
see ACCESSORIES section Nut dimensions across the flats: 8.0 mm. 


The mark shown applies to the normal polarity types. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages* 


Non-repetitive peak reverse voltage VRSM 
Repetitive peak reverse voltage VRRM 
Crest working reverse voltage VRWM 
Continuous reverse voltage VR 


Currents 


Average forward current 
sinusoidal; up to Trap = 103 OC 
sinusoidal; at Tyyp = 125 OC 


square-wave; § = 0.5; up to Tp = 103 °C 
square-wave; 5 = 0.5; at Tmp = 125 PC 


R.M.S. forward current 
Repetitive peak forward current 


Non-repetitive peak forward current 
t = 10 ms; half sine-wave; 
Tj = 150 °C prior to surge; 
without re-applied voltage 
with re-applied VRwnimax 


I? t for fusing (t = 10 ms) 
Temperatures 

Storage temperature 
Junction temperature 
THERMAL RESISTANCE 


From junction to mounting base 


From mounting base to heatsink 
with heatsink compound | 
without heatsink compound 


_ Transient thermal impedance; t = 1 ms 


MOUNTING INSTRUCTIONS 


max. 
max. 
max. 


max. 


BY V24—800(R) 


Rth j-mb 


Rth mb-h 
Rth mb-h 


Zth j-mb 


1000(R) 


1000 

800 

650 

650 
max. 12 
max. 7 
max. 14 
max. 8 
max. 20 
max. 120 
max. 150 
max. 120 
max. 72 
—55 to +150 
max. 150 
= 2.0 
= 0.3 
a 0.5 
= 0.85 


<< << 


> > PS YDY 


oC 


°C/W 


°C/W 
°C/W 


OC/W 


The top connector should neither be bent nor twisted; it should be soldered into the circuit so that 


there is no strain on it. 


During soldering the heat conduction to the junction should be kept to a minimum. 


“To ensure thermal stability: Rth j-g <8 OC/W (continuous reverse voltage). 
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Fast soft-recovery rectifier diodes BYV24 SERIES 


CHARACTERISTICS 


Forward voltage 
Ip = 20 A; Tj) = 25 °C VE < 1.7 V* 
Reverse current 


Reverse recovery when switched from 
le = 10 Ato Vp = 30 V with —die/dt = 10 A/us; Tj =25°9C 


Recovery time trr <— 450 =o ns 
lp = 2 Ato VR 430 V with —dlp/dt = 20 A/us; Tj = 25 OC 
Recovered charge OQ, < 800 nC 


Maximum slope of the reverse recovery current 
when switched from If = 2 A to Vp = 30 V; 
with —dip/dt = 2 A/us; Tj = 25 °C | dl R/dt | 


/\ 
~N 


A/us 


7270734.2 


Fig.2 Definition of t-, and Og. 


“Measured under pulse conditions to avoid excessive dissipation. 
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BYV24 SERIES 


SINUSOIDAL OPERATION 
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Fig.3 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. 
P = power including reverse current losses but excluding switching losses. 


a = form factor = lE(RMS)/IF(AV)- 


“Tmb scale is for comparison purposes and is correct only for Reh mb-a <8 °C/W. 
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Fast soft-recovery rectifier diodes 


BYV24 SERIES 


SQUARE—WAVE OPERATION 
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Fig.4 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. 


P = power including reverse current losses but excluding switching losses. 
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Fig.5 Maximum permissible non-repetitive r.m.s. forward current based on sinusoidal currents 
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BYV26A; B; C: D: E 


VERY FAST SOFT-RECOVERY AVALANCHE RECTIFIER DIODES 


Glass passivated rectifier diodes in hermetically sealed axial-leaded glass envelopes. They are intended 
for use in switched-mode power supplies and high-frequency inverter circuits. In general, they are used 
where high output voltages and low switching losses are essential. The devices feature non-snap-off 
(soft-recovery) switching characteristics and are capable of absorbing reverse transient energy. 


QUICK REFERENCE DATA 


BYV26Aj 26B 


Repetitive peak reverse voltage VRRM = max. 200 1000 V 
Continuous reverse voltage VR max. 200 1000 V 
Average forward current lIF(AV) max. 1 1A 
Non-repetitive peak forward current lESm max. 30 30 A «— 
Non-repetitive peak reverse energy ERsM max. 10 10 mJ 
Reverse recovery time trr < 30 75 ns 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOD-57. 
og 
Ce) et ere max 
a 3. e ae: - : <4 ST : 
ar on 7Z77551.2 


f The marking band indicates the cathode. 
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BYV26A: B: C: D: E 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Repetitive peak reverse voltage VRRM 
Continuous reverse voltage VR 


Average forward current 

averaged over any 20 ms period 

Ttp = 85 °C; lead length 10 mm lF(AV) 

Tamb = 60 °C; see Fig. 2 lF(AV) 
Repetitive peak forward current; see Figs — 

11 and 12 l-ERM 
Non-repetitive peak forward current 

t = 10 ms; half-sinewave; Tj = Tj max 

—» prior tosurge; VR =VeRRMmax | lESM 

Non-repetitive peak reverse avalanche energy 

IR = 400 mA; qj = Tj max 

prior to surge; with inductive load 


switched off ERSM 
Storage temperature T stg 
Junction temperature Tj 


THERMAL RESISTANCE 
Influence of mounting method 


1. Thermal resistance from junction to 

tie-point at a lead length of 10 mm Rth j-tp 
2. Thermal resistance from junction to 

ambient; device mounted on an 1,5 mm 

thick epoxy-glass printed-circuit 

board; Cu-thickness > 40 um; Fig. 2 Rth j-a 


7272733 


max. 


max. 


BYV26A| 26B 


200 
200 


400 
400 


30 


10 
—65 to +175 
175 


46 


100 


Fig. 2 Mounted on a printed-circuit board. 
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Very fast soft-recovery avalanche rectifier diodes BYV26A: B; C;D; E 


CHARACTERISTICS 


Tj =25 SC unless otherwise specified 


BYV26A | 26B 
Forward voltage* 
IF =1 A; Tj = 175°C 
IF=1A 
Reverse avalanche breakdown voltage 
IR =0,1 mA 


Reverse current 
VR = VRRMmax 
VR = VRRMmax: Tj = 165 °C 
Reverse recovery time when switched from 
lp =0,5AtolR=1A; 
measured at lp =0,25A 
for definition see Figs 3 and 4 


OSCILLOSCOPE 


7277557 


Fig. 3 Test circuit. Input impedance oscilloscope: 1 M&2;22 pF ;rise time <7 ns. Source impedance: 50 2: 
rise time < 15 ns. 


7283589 
0,5 


Fig. 4 Reverse recovery time characteristic. 


* Measured under pulse conditions to avoid excessive dissipation. 
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BYV26A; B; C; D; E 
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Fig. 5 Maximum forward voltage at 


—— T, =25°C 
——-Tj=1750C. 
50% 


Vv 
TR 7282241 


Fig.6 Maximum steady state power 
dissipation (forward plus leakage current) 
excluding switching losses as a function 
of the average forward current. 


The graph is for switched-mode application. 
a= le(RMS)/IF(AV); 
VR = VRRMmax: 6 = 0,9. 


Fig. 7 Maximum average forward current 
as a function of the tie-point temperature; 
the curves include losses due to reverse 
leakage. 

The graph is for switched-mode 
application. VR = Va RMmax, 5 = 0,5; 
a= 1,42. 


Very fast soft-recovery avalanche rectifier diodes 
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BYV26A; B; C; D; E 


Fig. 8 Maximum average forward 

current as a function of the ambient 
temperature; the curve includes losses 

due to reverse leakage. Mounting method 
see Fig. 2. The graph is for switched-mode 
application. VR = VaRMmax. 6 = 0,5; 
a= 1,42. 


Fig. 9 Maximum permissible junction 
temperature as a function of the applied 
reverse voltage. 


Fig. 10 Capacitance versus voltage; typical 
values. 
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Fig. 11 Maximum repetitive peak forward current versus pulse time (square pulse) and duty factor 6 


at Ttp = 85 OC; Rth j-tp = 46 K/W; VaRm during 1 - 6; the curves include derating for a max at 
Vrpem = 1000 V. 
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Fig.12 Maximum repetitive peak forward current versus pulse time (square pulse) and duty factor 6 


at Tamb = 60 °C; Rth j-a = 100 K/W; Vary during 1 - 5; the curves include derating for Tj max at 
Vero = 1000 V. 
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BYV27 SERIES 


EPITAXIAL AVALANCHE DIODES 


Glass passivated epitaxial rectifier diodes in hermetically sealed axial-leaded glass envelopes. They 
feature low forward voltage drop, very fast recovery, very low stored charge, non-snap-off switching 
characteristics and are capable of absorbing reverse transient energy (e.g. during flashover in a picture 
tube). These properties make the diodes very suitable for use in switched-mode power supplies and in 
general high-frequency circuits, where low conduction and switching losses are essential. 


QUICK REFERENCE DATA 


BYV27-50 


Repetitive peak reverse voltage VRRM max. 200 V 
Continuous reverse voltage VR max. 200 V 
Average forward current lE(AV) max. 2 A 
Non-repetitive peak reverse energy ERsm max. 40 mJ 
Reverse recovery time ter < 25 ns 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOD-57. 


—Yog 
ae cs 


3,8 < <+___ 28 gag 497 +> |< a 
Seth min min 7277551 2 


> 


The marking band indicates the cathode. 


The diodes are type-branded. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BYV27-50 
Repetitive peak reverse voltage VRRM 200 V 
Continuous reverse voltage VR Fj 200 V 


Average forward current 
(switching losses negligible up to 200 kHz) 
square wave; 6 = 0,5 


Ttp = 85 OC; lead length = 10 mm IF(AV) max. 2 A 
Tamb = 60 °C; Fig. 2 IF(AV) max. 1,3 A 
_ Repetitive peak forward current lERM max. 15 A 

Non-repetitive peak forward current 

(t= 10 ms; half sine-wave) Tj = Tj max 

prior to surge; with reapplied Vary lESM max. 50 A 
Non-repetitive peak reverse avalanche 

energy; |p = 600 mA; prior to surge; 

with inductive load switched off: 

Tj = 25 °C, prior to surge Ersm max. 40 mJ 

Tj = Tj max, Prior to surge Ersm max. 20 mJ 
Storage temperature Tstg —65 to+175 OC 
Junction temperature Tj max. 175 oC 
THERMAL RESISTANCE 
Influence of mounting method 
1. Thermal resistance from junction to 

tie-point at a lead length of 10 mm Rth j-tp = 46 K/W 
2. Thermal resistance from junction to 

ambient when mounted on a 1,5 mm 

thick epoxy-glass printed-circuit board; ; 

Cu-thickness # 40 um; Fig. 2 Rthj-a = 100 K/W 


7272733 t 


Fig. 2 Mounted on a printed-circuit board. 
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Epitaxial avalanche diodes BYV27 SERIES 


CHARACTERISTICS 


Ai 25 OC unless otherwise specified 


Reverse avalanche breakdown voltage 


IR =0,1mA V(BR)R 
Forward voltage” 
Ip =3A; Tj = qj max VE <a 0,88 V 
IF =3A VE < 1,07 V 
Reverse current 
VR = VRRMmax IR s 1 yA 
VR = VRRMmax: Tj = 165 oC IR << 150 pA 
Reverse recovery time when switched from 
l— =0,5A tolR=1A; measured at !R=0,25A t,, < 25 ns 


for definition see Figs 3 and 4 


OSCILLOSCOPE 


7277557 


Fig. 3 Test circuit. 
Input impedance oscilloscope 1 MQ; 22 pF. Rise time S 7 ns. 
Source impedance 50 22. Rise time < 15 ns. 
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Fig. 4 Reverse recovery time characteristic. 


* Measured under pulse conditions to avoid excessive dissipation. 
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Reverse recovery when switched from 


Ip =1A to Vp > 30 V with 


20 A/us (see Fig. 5) 


recovered charge 


recovery time 


—dIp/dt 
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N 
z 
a 
e 
° 
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Fig. 5 Definitions of t-, and Og. 
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Fig. 7 a= !F(RMS)/IF(AV): VR 
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Fig. 9 Maximum average forward current. 
The curve includes losses due to reverse 
current and switching up to f = 200 kHz. 
Mounting method see Fig. 2. 

Pulsed reverse voltage, 6 = 0,5 
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BYV28 SERIES 


EPITAXIAL AVALANCHE DIODES 


Glass passivated epitaxial rectifier diodes in hermetically sealed axial-leaded glass envelopes. They 
feature low forward voltage drop, very fast recovery, very low stored charge, non-snap-off switching 
characteristics and are capable of absorbing reverse transient energy (e.g. during flashover in a picture 
tube). These properties make the diodes very suitable for use in switched-mode power supplies and 

in general in high-frequency circuits, where low conduction and switching losses are essential. 


QUICK REFERENCE DATA 


BYV28-50 


Repetitive peak reverse voltage VRRM 200 V 
Continuous reverse voltage VR 200 V 
Average forward current lE(AV) = max. 3,5 A 
Non-repetitive peak reverse energy ErRsm max. 40 mJ 
Reverse recovery time trr < 30 ns 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOD-64. 
a k ¥ 
-— 1,35 
eee ymax 
max min max min 7277826 


The marking band indicates the cathode. 


The diodes are type-branded. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BYV28-50 | 100 


Repetitive peak reverse voltage VRRM 
Continuous reverse voltage VR 
Average forward current (averaged 
over any 20 ms period) 
Ttp = 85 °C; lead length = 10 mm lF(AV) max. 
Tamb = 60 °C; p.c.b. mounting (see Fig. 2) IF(AV) = max. 
Repetitive peak forward current lIEFRM max. 
Non-repetitive peak forward current 
(t= 10 ms; half sine-wave) Tj = Tj max 
prior to surge; with reapplied Vary lESM max. 
Non-repetitive peak reverse avalanche 
energy; |p = 600 mA; with inductive 
| load switched off 
Tj = 25 °C, prior to surge ERSM max. 
Tj = Tj max. Prior to surge ERSM max. 
Storage temperature T stg 
Junction temperature Tj max. 
THERMAL RESISTANCE 
Influence of mounting method 
1. Thermal resistance from junction to 
tie-point at a lead length of 10 mm Rthj-tp = 
2. Thermal resistance from junction to 
ambient when mounted on a 1,5 mm 
thick epoxy-glass printed-circuit board; 
Cu-thickness > 40 um; Fig. 2 Rth j-a = 
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3,5 
1,9 


25 


90 


40 
20 


—65 to +175 
175 


25 


75 


Fig. 2 Mounted on a printed-circuit board. 


K/W 


K/W 


Epitaxial avalanche diodes BYV28 SERIES 


CHARACTERISTICS 
Tj = 25 OC, unless otherwise specified 


BYV28-50 | 100 | 150 | 200 
Reverse avalanche breakdown voltage 


Ip =0,1 mA ViBR)R > 55 110 165 | 220 V 
Forward voltage” —— ee ee 

lp =5A; Ve < 1,10 V 

lf =5 A; Tj = qj max Ve a 0,89 V 
Reverse current 

VR = VRRMmax IR < 1 yA 

VR = VRRMmax: Tj = 165 °C IR < 150 pA 


Reverse recovery time when switched from 
l— = 0,5 A to Ip = 1 A; measured at 
IR = 0,25 A for definition see 
Figs 3 and 4 trr =< 30 ns 


OSCILLOSCOPE 


7277557 


Fig. 3 Test circuit. 
Input impedance oscilloscope 1 MQ; 22 pF; Rise time < 7 ns. 
Source impedance 50 22. Rise time < 15 ns. 


7283589 


50 
t (ns) 


Fig. 4 Reverse recovery time characteristic. 


* Measured under pulse conditions to avoid excessive dissipation. 
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Reverse recovery when switched from 
le =1A to Vp 2 30 V with 
—dlp/dt = 20 A/ys (see Fig. 5) 


recovered charge OQ, < 20 nC 
recovery time trr << 50 ns 
12 7284377.1A 
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| EaRaeay a ase a 
See ieee eee eee 
7270734.2A olLlLite tA i tit 
Ip 0 1 Vpivy 2 
Fig. 5 Definitions of t-; and Os. Fig.6 Maximum forward voltage. 
7Z84378.1 ee eee 7288038 
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Fig. 7 Power dissipation (forward plus leakage Fig. 8 Reverse current as a function 
current) as a function of the average forward of the junction temperature 


current. Pulsed reverse voltage; 5 = 50%. 
a= le(RMS)/IF(AV): VR = VRRMmax- 
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Epitaxial avalanche diodes 


Fig. 9 Maximum average forward current. The 
curves include losses due to reverse current and 
switching up to f = 200 kHz. 

Pulsed reverse voltage; 6 = 0,5 VR = VRRM max: 
Square-wave current; a= 1,42. 


3 7288504 
IF(AV) 
(A) 
2 
Fig. 10 Maximum average forward current. The 
i curve includes losses due to reverse current and 
switching up to f = 200 kHz; mounting method 
|— | see Fig. 2. 
Pulsed reverse voltage; 6 = 0,5 Vp = Very max: 
0 rs Square-wave current; a = 1,42. 
0 50 100 150 200 
Tap C) 


Fig. 11 Typical values diode capacitance at 
f= 1 MHz. Tj = 259. 
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ULTRA FAST RECOVERY RECTIFIER DIODES 


Glass-passivated, high-efficiency epitaxial rectifier diodes in plastic envelopes, featuring low forward 
voltage drop, ultra fast reverse recovery times with very low stored charge and soft-recovery 
characteristic. They are intended for use in switched-mode power supplies and high-frequency circuits 
in general, where both low conduction losses and switching losses are essential. 

The series consists of normal polarity (cathode to mounting base) types. 


QUICK REFERENCE DATA 


BYV29—300 400 500 
Repetitive peak reverse voltage VRRM max. 300 400 500 V 
Average forward current IF(AV) max. 9 A 
Forward voltage VE < 1.05 V 
Reverse recovery time trr i 50 ns 
MECHANICAL DATA Dimensions in mm 


Fig.1 TO-220AC 


M0724 


Net mass: 2 g 
Note: The exposed metal mounting base is directly connected to the cathode. 


Accessories supplied on request: see data sheets Mounting instructions and accessories for TO-220 
envelopes. . 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


BY V29—300 


Voltages 

Repetitive peak reverse voltage 
Crest working reverse voltage 
Continuous reverse voltage (note 1) 


Currents 


Average forward current; switching 
losses negligible up to 200 kHz; 
square wave; 6 = 0.5; up to Tmpb = 116 °C 
sinusoidal; up to Trp = 125 CC 

R.M.S. forward current 

Repetitive peak forward current 
ty = 20 us; 6 = 0.02 

Non-repetitive peak forward current 
half sine-wave; Tj = 150 °C prior to 
surge; with reapplied VpwmM max 
t= 10ms 
t=8.3ms 


17 t for fusing (t = 10 ms) 


Temperatures 
Storage temperature 


Junction temperature 


Notes: 


1. To ensure thermal stability: Rth j-g << 6.8 K/W. 
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VRRM 


VRWM 
VR 


IF(AV) 
IF(AV) 


lF(RMS) 


lFRM 


max. 
max. 


max. 


max. 


max. 
max. 


max. 


max. 


7.4 
13 


—40 to +150 
150 


oC 
OC 


Ultra fast recovery rectifier diodes BYV29 SERIES 


CHARACTERISTICS 


Tj = 25 °C unless otherwise stated 


Forward voltage 


lp = 5 A; Tj = 100 °C VE =< 1.05 V* 

Ip =20A Ve < 1.4 V* 
Reverse current 

VR = VRWM max: Tj = 100 °C IR < 0.35 mA 

VR= VRWM max IR = 10 pA 
Reverse recovery when switched from 

l— = 1A to Vy = 30 V with —dl F/dt = 100 A/nus; 

recovery time trr < 50 ns 

l—F =2AtoVpR 230 V with —dlf/dt = 20 A/us; 

recovered charge QO, < 55 nC 

l—F = 10 A to Vp 2 30 V with —dl¢/dt = 50 A/us; 

Tj = 100 °C; peak recovery current IRRM < 55 A == 
Forward recovery when switched tole = 10A 

with dl p/dt = 10 A/us Ver typ. 2.5 V 

M80—1319/3 
IF 
10% 
time 
VF 
Vfr 
100 % 
IRRM 
Ip M1247 time 
Fig.2 Definition of tyr, Qg and IRR. Fig.3 Definition of V¢,. 


*Measured under pulse conditions to avoid excessive dissipation. 
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THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 2.5 K/W 


Influence of mounting method 
1. Heatsink-mounted with clip (see mounting instructions) 


Thermal resistance from mounting base to heatsink 


a. with heatsink compound Rthmb-h = 03 K/W 
b. with heatsink compound and 0.06 mm maximum mica 

insulator Rthmb-h = 1.4 K/W 
c. with heatsink compound and 0.1 mm maximum mica 

insulator (56369) Rthmb-h = 2.2  K/W 
d. with heatsink compound and 0.25 mm maximum 

alumina insulator (56367) Rthmbh = 0.8 K/W 
e. without heatsink compound Rthmbh = 1.4 K/W 


2. Free air operation 


The quoted value of Ry, j-a should be used only when no leads of other dissipating components run 
to the same tie point. 

Thermal resistance from junction to ambient in free air: 

mounted on a printed circuit board at any device lead 

length and with copper laminate on the board Rthj-a = 60 K/W 
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MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275°C; the heat source must not be in contact with the joint for more 
than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4mm from the seal, and should be supported during “i 
bending. The bend radius must be no less than 1.0mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. a good thermal contact under the crystal area and slightly lower Rth mb-h Values than does 
screw mounting. . 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact, heatsink compound should be used between mounting base and heatsink. 
Values of Rip pp-p given for mounting with heatsink compound refer to the use of a metallic oxide- 
loaded compound. Ordinary silicone grease is not recommended. 

5. Rivet mounting (only possible for non-insulated mounting). 


Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 


OPERATING NOTES 
Dissipation and heatsink calculations 
_a. The various components of junction temperature rise above ambient are illustrated In Fig.4. 


junction 


Rth j-mb 


mounting 
base 


Rth mb-h Rth j-a 


heatsink 


R th h-a 


Fig. 4. 


08400 . 
ambient 


b. Any measurement of heatsink temperature should be made immediately adjacent to the device. 
c. The method of using Figs. 5 and 6 is as follows: 

Starting with the required current on the IF(av) axis, trace upwards to meet the appropriate duty 
cycle or form factor curve. Trace right horizontally and upwards from the required value on the 
Tamb scale. The intersection determines the Ry, mp-g- The heatsink thermal resistance value 

(Rth h-a) can be calculated from: 


Rth h-a~ Rth mb-a ~Rth mb-h: 
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SQUARE-WAVE OPERATION 


ESR eae Sees 
En? Paes eae 
attak SaaS eee Se 
pate ee ee ee 


IE(Av)IAl 


Fig.5 The right-hand part shows the relationship between the power (derived from the left-hand part) 


and the maximum permissibie temperatures. 


V 


lE(RMS) XV 5 


lE(AV) 


*Tmb scale is for comparison purposes and is correct only for Rif mb-a < 4-1 9 K/W. 
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Fig.6 The right-hand part shows the interrelationship between the power (derived from the left-hand 
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part) and the maximum permissible temperatures. 


a = form factor = IF (RMs)/lF(AV)- 
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Fig.7 Maximum permissible repetitive peak forward current for square or sinusoidal currents; 


Tus < typ <1 ms. 
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Fig.13 Maximum IRR at Tj = 100 °C. 
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BYV29F SERIES 


ULTRA FAST RECOVERY ELECTRICALLY ISOLATED 
RECTIFIER DIODES 


Glass-passivated, high-efficiency epitaxial rectifier diodes in full-pack envelopes, featuring low forward 
voltage drop, ultra fast reverse recovery times with very low stored charge and soft-recovery 
characteristic. Their electrical isolation makes them ideal for mounting on a common heatsink 
alongside other components without the need for additional insulators. They are intended for use in 
switched-mode power supplies and high-frequency circuits in general, where both low conduction 
losses and low switching losses are essential. 


QUICK REFERENCE DATA 
BY V29F-300 400 500 


Repetitive peak reverse voltage VRRM max. 300 400 500 

Average foward current lE(AV) max. 9 

Forward voltage Ve < 1.05 V 
Reverse recovery time ter < 50 ns 
MECHANICAL DATA Dimensions in mm 


Fig.1 SOT-186 (full-pack). 


M2296 


oa) 


.O 


fos) 


top view 


Net mass: 2 g. | 

The seating plane is electrically isolated from all terminals. 

Accessories supplied on request (see data sheets Mounting instructions for F-pack devices and —- 
Accessories for SOT- 186 envelopes). 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages BY V29F— 300 
Repetitive peak reverse voltage VRRM V 
Crest working reverse voltage VRWM V 
Continuous reverse voltage (note 1) VR V 
Currents 
Average forward current; switching 

losses negligible up to 200 kHz (note 2); 

square wave; 6 = 0.5; up to Tmp = 76 PC lF(AV) max. 9 A 

sinusoidal; up to Tmp = 87 OC lF(AV) max. 8 A 
R.M.S. forward current lF(RMS) max. 13 A 
Repetitive peak forward current 

ty = 20 us; 6 = 0.02 lERM max. 200 A 
Non-repetitive peak forward current 

half sine-wave; Tj = 150 °C prior to 

surge; with reapplied V RwM max 

t=10ms lESM max. 100 A 

t=8.3 ms lEFSM max. 110 A 
12+ for fusing (t = 10 ms) I7t max. 50 A’s 
Temperatures 
Storage temperature Tstg —40 to +150 oc 
Junction temperature Tj max. 150 oc 
ISOLATION 
Peak isolation voltage from all 

terminals to external heatsink Visol max. 1000 V 
Isolation capacitance from cathode 

to external heatsink (note 3) Cp typ. 12 pF 


Notes: 


1. To ensure thermal stability: Rtp j-g << 6.8 K/W. 
2. The quoted temperatures assume heatsink compound is used. 


3. Mounted without heatsink compound and 20 Newtons pressure on the centre of the envelope. 
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Ultra fast recovery isolated rectifier diodes BYV29F SERIES 


THERMAL RESISTANCE 


From junction to external heatsink with minimum 
of 2 kgf (20 Newtons) pressure on the centre 
of the envelope, 
with heatsink compound Rth j-h = 5.5 K/W 
without heatsink compound Rth j-h 7 7.2 K/W 


Free-air operation 


The quoted value of Rep j-a should be used only when no leads of other dissipating components run to 
the same point. 

Thermal resistance from junction to ambient 

in free air, mounted on a printed circuit board Rth j-a = 55 K/W 


CHARACTERISTICS 


Forward voltage 


lp =5 A; Tj = 100 °C VE < 1.05 V* 

lp = 20 A; Tj = 25 °C Ve < 1.4 v* 
Reverse current 
Reverse recovery when switched from 

IF=1AtoVp 230 V with alae = 100 A/xs; 

Tj = 25 °C; recovery time trr <— 50 ns 

i 2 Ato VR = 30 V with —dl ¢/dt = 20 A/us; 

Tj = 25 °C; recovered charge Q, < 55 nC 

Ip = 10A to Vp 2 30 V with —di ¢/dt = 50 A/us; 

Tj = 100 °C; peak recovery current IRRM < Bio A 
Forward recovery when switched to!l- = 10A 

with di F/dt = 10 A/us; Tj] = 25 °C Ver typ. 2.5 V 

M80—1319/3 


IRRM 
Ip M1247 time 


Fig.2 Definition of try, Qs and iRRp. Fig.3 Definition of V¢r. 


*Measured under pulse conditions to avoid excessive dissipation 
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MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for 
more than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1 mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers a good thermal 
contact under the crystal area and slightly lower Rtp j-h Values than screw mounting. The force 
exerted on the top of the device by the clip should be at least 2 kgf (20 Newtons) to ensure good 
thermal contact and must not exceed 3.5 kgf (35 Newtons) to avoid damage to the device. 


4. \f screw mounting is used, it should be M3 cross-recess pan head. 
Minimum torque to ensure good thermal contact: 5.5 kgf (0.55 Nm) 
Maximum torque to avoid damage to the device: 8.0 kgf (0.80 Nm) 


5. For good thermal contact, heatsink compound should be used between baseplate and heatsink. | 
Values of Rip j-h given for mounting with heatsink compound refer to the use of a metallic-oxide 
loaded compound. Ordinary silicone grease is not recommended. 


6. Rivet mounting. 
It is not recommended to use rivets, since extensive damage could result to the plastic, which could 
destroy the insulating properties of the device. 


7. The heatsink must have a flatness in the mounting area of 0.02 mm maximum per 10 mm. 
Mounting holes must be deburred. 


OPERATING NOTES | 
The various components of junction temperature rise above ambient are illustrated in Fig.4. 


junction 


Rth j—h 


heatsink Rth j-a 


Rth h—a 


M2284 ambient 


Fig.4. 


Any measurement of heatsink temperature should be immediately adjacent to the device. 
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SQUARE-WAVE OPERATION 


Fig.5 Power rating. 
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Fig.7 Heatsink rating; 
without heatsink compound. 
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Fig.8 Heatsink rating; 


with heatsink compound. 
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Fig.9 Maximum permissible repetitive peak forward current for square or sinusoidal currents; 


Tus<typ <1 ms. 


(A) REE 
| | Sa iene aie 

a 

|_| 


291 


June 1986 


ap 
a 
or 
Lu 
on 
LL 
o) 
N 
> 
> 
m 


HK 
HIN 


WA A 
a 


sti TTT 
ile ee 


WE | PNY OSE ee oe A ee 
pe a a aN AA eee 
Piety tp  KARNINEN OP 
ey RRNA TE 


cea 
HUE ET TT | 


A 


= - 


10 an (A/us) 102 


10 —dip/dt(A/us) 102 


100 °C. 


Fig.12 Maximum try at Tj 


Fig.11 Maximum try at Tj = 25 OC. 


9 
q 
{I 
= 
* 
oie 
E 
£ 
*s 
= 
” 
3 
LL 
NS ne Se ‘C 
< 
— 
3S 
et NNN re Es 
ANGIE 
IN : 


TEC Ng 
Ee), 


LS 


03 
a 
102 


June 1986 


292 


BYV29F SERIES 


n 
® 
xo) 
2 
S 
k= 
= 
= 
~ 
(+) 
® 
bo 
T 
® 
P=] 
a 
=} 
no 
> 
bs 
@® 
> 
Oo 
oO 
® 
hm 
~ 
n 
3°) 
— 
49) 
pad 
= 
= 


CNN 
HE VG 


Ne 


“~ 


10 —dip/dt(A/us) 102 


10 —dip/dt(A/us) 10? 


10-2 


Fig.15 Maximum IRR at Tj = 100 °C. 


Fig.14 Maximum IRR at Tj = 25 OC. 
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BYV30 SERIES 


ULTRA FAST RECOVERY RECTIFIER DIODES 


Glass-passivated, high-efficiency epitaxial rectifier diodes in DO—4 metal envelopes, featuring low forward 
voltage drop, ultra fast reverse recovery times, very low stored charge and soft recovery characteristic. 
They are intended for use in switched-mode power supplies and high-frequency circuits in general, 

where low conduction and switching losses are essential. The series consists of normal polarity a 
(cathode to stud) types. 


QUICK REFERENCE DATA —<- 
BYV30—300 {| 400 | 500 


Repetitive peak reverse voltage VRRM max. 300] 400 | 500 V 
—e—COC EE 

Average forward current IF(AV) max. 14 A 

Forward voltage VE < 1.05 V 

Reverse recovery time trr < 50 ns 

MECHANICAL DATA Dimensions in mm 


Fig.1 DO-4 with metric (M5) stud as standard. 
10-32 UNF is available upon request with suffix U (e.g. BY V30-400U). 


Net mass: 6 g Torque on nut: 


Diameter of clearance hole: max. 5.2 mm min. 0.9 Nm (9 kg cm) 


Accessories supplied on request: see data sheets max. 1.7 Nm (17 kg cm} 


Mounting instructions and Accessories 
for DO-4 envelopes. 


Supplied with device: 1 nut, 1 lock washer. 
Nut dimensions across the flats: 9.5mm 
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—> RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages BY V30—300 V 
Repetitive peak reverse voltage VRRM max. 300 500 V 
Crest working reverse voltage VRWM max. 200 400 V 
Continuous reverse voltage* VR max. 7 200 400 V 
Currents ow eyes 
Average forward current; switching 
losses negligible up to 100 kHz 
square wave; 5 = 0.5; up to Tmp = 113 OC lF(AV) max. 14 A 
up to Tmb = 125 OC lF(AV) max. 10 A 
sinusoidal; up to Tmb = 118 °C lE(AV) max. 12.5 A 
up to Tmb = 125 PC lE(AV) max. 10 A 
R.M.S. forward current lF(RMS) max. 20 A 
Repetitive peak forward current 
tp = 20 us; 6 = 0.02 lIFRM max. 320 A 
Non-repetitive peak forward current | 
half sine-wave; T; = 150 °C prior to surge; 
with reapplied VRawMmax: 
t=10ms lESM max. 150 A 
t= 8.3 ms lEFSm max. 180 A 
I? for fusing (t = 10 ms) Pt max. 112 A’s 
Temperatures 
Storage temperature T stg —65 to +175 oC 
Junction temperature Tj max. 150 OC 
—» THERMAL RESISTANCE | 
From junction to mounting base | Rth j-mb = 2.0 K/W 
From mounting base to heatsink 
with heatsink compound Rth mb-h = 0.3 K/W 
From junction to ambient 
in free air Rth j-a = 50 K/W 


“To ensure thermal stability: Rth j-a < 4.6 KW. 
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CHARACTERISTICS — 
Forward voltage 
IF = 15 A; Tj = 150 °C VE < v= 
IF = 50A; Tj = 25°C VE = V* 
Reverse current 
VR = VRWM max; Fj = 100 °C IR a 0.8 mA 
Tj = 25 °C IR < 50 uA 


Reverse recovery when switched from 
lp =1Ato VR > 30 V with —dl¢/dt = 100 A/us; 


Tj = 25 °C; recovery time trr < 50 ns 

IF =2 A to Vp) = 30 V with —dle/dt = 20 A/ys; 

Tj = 25 °C; recovered charge O, =< 50 nc 

l—F = 10A to Vp = 30 V with —dif/dt = 50 A/us; 

Tj = 100 °C; peak recovery current IRRM < 5.2 A 
Forward recovery when switched to |l-F = 10A 

with dlp/dt = 10 A/us; Tj = 25 OC Ver typ. 2.5 V 

M80—1319/3 


IRRM 
Ip M1247 time 


Fig.2 Definition of t--, Qg and IRR». Fig.3 Definition of V¢r. 


*Measured under pulse conditions to avoid excessive dissipation. 
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SQUARE-WAVE OPERATION 
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Fig.4 The right-hand part shows the relationship between the power (derived from the left-hand part) 
and the maximum permissible temperatures. Power includes reverse current losses and switching 
losses up to f = 100 kHz. 


lE(av) = !E(RMS) XV5 


“Tmb scale is for comparison purposes and is correct only for Rth mb-a < 4.1 K/W. 
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Fig.5 The right-hand part shows the interrelationship between the power (derived from the left-hand 


part) and the maximum permissible temperatures. 


a= form factor = lF(RMs)/IF(AV). 
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Fig.6 Maximum permissible repetitive peak forward current for square or sinusoidal currents; 
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ULTRA FAST RECOVERY RECTIFIER DIODES 


Glass-passivated, high-efficiency epitaxial rectifier diodes in DO—4 metal envelopes, featuring low forward 


voltage drop, ultra fast reverse recovery times, very low stored charge and soft recovery characteristic. 


They are intended for use in switched-mode power supplies and high-frequency circuits in general, where 


both low conduction and switching losses are essential. The series consists of normal polarity (cathode 


to stud) types. 
QUICK REFERENCE DATA 


Repetitive peak reverse voltage VRRM 
Average forward current lE(AV) 
Forward voltage VE 
Reverse recovery time trr 


MECHANICAL DATA 


BYV31—300 400 500 


max 300 400 500 
I 

max. 28 

< 1.05 

< 50 


Ns 


Dimensions in mm 


_ Fig.1 DO—4; with metric M5 stud (¢5 mm); e.g. BY V31—500 
with 10-32 UNF stud (¢4.83 mm); e.g. BYV31—500U 


Net mass: 7 g 
Diameter of clearance hole: max. 5.2 mm 


Accessories supplied on request: 
mica washer (56295a); 
PTFE ring (56295b); insulating bush (56295c). 


M0153 


Supplied with device: 1 nut, 1 lock washer 


Torque on nut: min. 0.9 Nm (9 kg cm) 
max. 1.7 Nm (17 kg cm) 


Nut dimensions across the flats; 
M5: 8.0 mm, 10-32 UNF: 9.5 mm 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134). 
Voltages 

Repetitive peak reverse voltage VRRM _ max. 

Crest working reverse voltage VRWM max. 

Continuous reverse voltage* VR max. 


Currents 


Average forward current, switching 
losses negligible up to 100 kHz 
square wave; 5 = 0.5; up to Tmp = 114 PC 
up to Tmpb = 125 OC 
sinusoidal; up to Tmp = 119 PC 
up to Tmph = 125 OC 
R.M.S. forward current 
Repetitive peak forward current 
tp = 20 us; 6 = 0.02 
Non-repetitive peak forward current 
half sine-wave; Tj = 150 °C prior to surge; 


with reapplied VRwMmax: 
t= 10ms 
t= 8.3 ms 


It for fusing (t = 10 ms) 


Temperatures 
Storage temperature 
Junction temperature 


THERMAL RESISTANCE 


From junction to mounting base 


From mounting base to heatsink 
a. with heatsink compound 
b. without heatsink compound 


MOUNTING INSTRUCTIONS 


The top connector should be neither bent nor twisted; it should be soldered into 


there is no strain on it. 


BYV31—300 


IF(AV) 
IF (AV) 
IF(AV) 
lF(AV) 


lF(RMS) 


lIFRM 


lFSM 
lFSM 


7+ 


T stg 
qj 


Rth j-mb 


Rth mb-h 
Rth mb-h 


max. 28 
max. 20 
max. 25 
max. 21 
max. 40 
max. 550 
max. 300 
max. 360 
max. 450 
—55 to +150 
max. 150 
= 1.0 
0.3 

= 0.5 


During soldering the heat conduction to the junction should be kept to a minimum. 


*To ensure thermal stability: Reh jg <3.4 KW. 
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CHARACTERISTICS 


Forward voltage 


Ip = 30 A; Tj = 150 °C Ve < 1.05 Ve 
I— = 100 A:T; = 25 OC Ve < 1.4 V* 
Reverse current 
VR = VRWM max: Tj= 100 °C IR < 2.0 mA 
Tj = 25 °C IR < 50 uA 
Reverse recovery when switched from 
IF = 1A to Vp) = 30 V with —dl¢/dt = 100 A/us; 
Tj = 25 OC; recovery time ter < 50 ns 
lp =2A to Vp = 30 V with —dl¢/dt = 20 A/us; 
Tj = 25 OC: recovered charge QO, < 75 nc 
l— = 10A to Vp = 30 V with —dl p/dt = 50 A/us; 
Tj = 100 °C; peak recovery current IRRM sf 4 A 
Forward recovery when switched to lF = 10A 
with dlp/dt = 10 A/us; Tj = 25 °C Ver typ. 2.5 V 
M80—1319/3 
IF 
10% 
time 
VF 
Vfr 
100 % 
time 
Fig.2 Definition of typ, Q, and IR py. Fig.3 Definition of V fr. 


*Measured under pulse conditions to avoid excessive dissipation. 


June 1985 305 


BYV31 SERIES 


SQUARE-WAVE OPERATION 


=) ° 
= a t 
= 


i=) 
Se) 
— 


206 


FCI 459 


150 
Tanig(°C) 


Tonk 9-6 200.88 
-—Thet Ati tre 


ON ee a 
SR ESR GERD GREER REARS 
ze DP RRERA: SRER See SRE eee 
RR EER eee eee Ree 
SSS SEERA SERA eRe 
SRR RERRSRE LIER. CRRA RRS 
bet eh LON SNe er ie. 
seek Cea 


ERPS SERA MEE Rie 


Paterson | 
Et a nC WN S 


Fig.4 The right-hand part shows the relationship between the power (derived from the left-hand part) 
and the maximum permissible temperatures. Power includes reverse current losses and switching 


losses up to f = 100 kHz. 
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*Tmb scale is for comparison purposes and is correct only for Rth mb-a < 2-4 K/W. 
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SINUSOIDAL OPERATION 
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Fig.5 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. 
a= form factor = IF(RMs)/IF(AV)- 
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Fig.6 Maximum permissible repetitive peak forward current for square or sinusoidal currents; 


Tus<typ< 1Tms. 
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ULTRA FAST RECOVERY = 
DOUBLE RECTIFIER DIODES i 


Glass-passivated, high-efficiency double rectifier diodes in plastic envelopes, featuring low forward 
voltage drop, ultra fast reverse recovery times and soft-recovery characteristic. They are intended for 
use in switched mode power supplies and high-frequency circuits in general, where both low conduction 
losses and low switching losses are essential. Their single chip (monolithic) construction ensures 
excellent matching of the forward and switching characteristics of the two halves, allowing parallel 
operation without the need for derating. The series consists of common-cathode types. 


QUICK REFERENCE DATA aad 


Per diode, unless otherwise stated 


Repetitive peak reverse voltage VeRm V 
Output current | 

(both diodes conducting) lo max. 20 A 
Forward Voltage Ve < 0.85 V 
Reverse recovery time trr < 25 ns 


MECHANICAL DATA 
Fig.1 TO-220AB. 10,3 


mounting 
base 
(see note) 


a4 a9 
k Mo758 
| -elil-<-0,9max (3x) 
> + 
2,54 2,54 
Net mass: 2g 


Note: the exposed metal mounting base is directly connected to the common cathode. 
Accessories supplied on request: see data sheets Mounting Instructions and accessories for TO-220 
envelopes. 


= Products approved to CECC 50 009-026 available on request. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC134). 


Voltages (per diode) 


Repetitive peak reverse voltage 
Crest working reverse voltage 
Continuous reverse voltage (note 1) 


Currents (both diodes conducting; note 2) 


Output current; switching 

losses negligible up to 500 kHz; 

square wave; 5 = 0.5; up to T,), = 118 °C 

square wave; 5 = 0.5; up to T,), = 125 °C 
sinusoidal; up to Ee 120 °c 
sinusoidal; up to T= 125 °C 


R.M.S. forward current 


Repetitive peak forward current 
tp = 20 us, 5 = 0.02 (per diode) 


Non-repetitive peak forward current (per diode) 


half sine-wave: Tj = 150 °C prior to 
surge; with reapplied Vrwem max 
t= 10ms 
t= 8.3 ms 
1?t for fusing (t = 10ms; per diode) 
Temperatures 


Storage temperature 


Junction temperature 


Notes: 


lE(RMS) 


lERM 


lESm 
lESM 


stg 


1. To ensure thermal stability, Ry, j-a < 14 K/W. 


2. The limits for both diodes apply whether both diodes conduct simultaneously or on alternate 


half cycles. 
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max. 
max. 
max. 
max. 


max. 


max. 


max. 
max. 


max. 


max. 


BYV32--50 


20 
16.5 
18 
16 


28 


230 


150 
160 


112 


--40 to +150 


150 


>>> D> 


a 
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Ultra fast recovery double rectifier diodes 


CHARACTERISTICS (per diode) 


Forward voltage 
Ip =5A;T; = 100 °C 
Ip = 20 A; T, = 25 °C 


Reverse current 


= : = O 
VR = VRWM max: Tj = 100°C 
= : = O 
VR = VRWM max: 1j = 25°C 


Reverse recovery when switched from 
lr =1Ato VRe 30 V with —dl p-/dt = 100 A/us; 
I= 25 °C; recovery time 


Ie =2 Ato Vr > 30 V with —dl -/dt = 20 A/us; 
qj = 25 °C: recovered charge 


Ip = 10 A to Ve > 30 V with —dip/dt = 50 A/us; 
Tj = 100 °C; peak recovery current 


Forward recovery when switched to Ip = 1A 
with dip/dt = 10 A/us; Tj = 25 °C 


VF 


IRRM 
Ip M1247 


Fig.2 Definition of t-,, Q, and IR Ry. 


BYV32 SERIES 


*Measured under pulse conditions to avoid excessive dissipation 


<—— 
Ve < 0.85 V* 
Ve < 1.15 V* 
IR < 0.6 mA 
Ip < 30 LA 
ter < 25 ns 
Q, << 12.5 nc 
Ver typ. 0.9 V 
M80—1319/3 
r10% 
time 
Vfr 
100% 
time 
Fig.3 Definition of Ver 
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—* THERMAL RESISTANCE 


314 


From junction to mounting base (both diodes conducting) 


From junction to mounting base (per diode) 


Influence of mounting method 


iF 


Heatsink mounted with clip (see mounting instructions) 


Thermal resistance from mounting base to heatsink 


a. 


b. 


e. 


2. 


with heatsink compound 


with heatsink compound and 0.06 mm maximum 
mica insulator 


with heatsink compound and 0.1 mm maximum mica 
insulator (566369) 


with heatsink compound and 0.25 mm maximum 
alumina insulator (56367) 


without heatsink compound 


Free air operation 


Rth j-mb 
Rth j-mb 


Rth mb-h 
Rth mb-h 
Rth mb-h 


Rth mb-h 
Rth mb-h 


1.6 
2.4 


0.3 


1.4 


2.2 


0.8 
1.4 


K/W 
K/W 


K/W 


K/W 


K/W 


K/W 
K/W 


The quoted values of Reh j-a should be used only when no leads of other dissipating components run 
to the same tie point. 

Thermal resistance from junction to ambient in free air: 
mounted on a printed circuit board at any device lead 
length and with copper laminate on the board 
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Rth j-a 


60 


K/W 


Ultra fast recovery double rectifier diodes BYV32 SERIES 


MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for more 
than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1.0 mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. a good thermal contact under the crystal area and slightly lower Rth mb-h Values than does 
screw mounting. 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact heatsink compound should be used between mounting base and heatsink. 
Values of Rth mb-h given for mounting with heatsink compound refer to the use of a metallic 
oxide-loaded compound. Ordinary silicone grease is not recommended. 


5. Rivet mounting (only possible for non-insulated mounting). 
Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, nor 
enlarge the mounting hole. 

OPERATING NOTES 

Dissipation and heatsink calculations 


The various components of junction temperature rise above ambient are illustrated in Fig.4: 


junction 1 junction 2 


ee ee ere —_—— 


Rth j—mb 


mounting 
base 


heatsink 


ambient M2448 


Fig.4 


Any measurement of heatsink temperature should be made immediately adjacent to the device. 
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SOQUARE-WAVE OPERATION (PER DIODE) 


& 
1 GO 4 


Fig. 5 Power rating per diode. 

The individual power loss in each diode 
should first be determined then both added 
together. The resulting total power loss is 
then used in conjunction with Fig.6 to 
determine the heatsink size and corres- 
ponding maximum ambient and mounting 
base temperatures. 


IE(AV) = !F(RMS) XV5 


V, 
ay AGRE Power includes reverse current losses 
H+ and switching losses up to f = 500 kHz 
Hes 
M2770 
30 aeeeenae 102 
FEEEEEEE 
p a es i 
toty | a Zeeeae My 
(W) 4 RES SERE (°C) 
| Paledote Fee ea 
Phe ets fecha 
Rae eae 
A Git a Og iis 
me Sees Bn 
| Bae EMe 
BERAVEEREAG 
PTT TINT TT NM 
PTT TT ALLL 
BERRA | 
NOT TT TIN | a 
PING E TTT AST x 
TIN TIN | TX A a 
10 PT IN LT NT TART Rees 134 
ee id. eM PT TNT INAL T eee 
Zana RTE EINE TAY | HH 
eens aid METAL ALT TE Ta tt 
eo et PENT TAA Eee 
anaes Pt tN \| eso a 
Meats te. anne Pt tt 
| Sane 
Baan RSE 
-=n8 eee 
ECE Ii is0  Fig.6 
0 100 Tamp(°C) 200 
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Ultra fast-recovery double rectifier diodes BYV32 SERIES 


SINUSOIDAL OPERATION (PER DIODE) 


‘Fig.7 Power rating per diode. 

The individual power loss in each diode 
should first be determined then both added 
together. The resulting total power loss is 
then used in conjunction with Fig.6 to 
determine the heatsink size and corres- 
ponding maximum ambient and mounting 
base temperatures. 


a= form factor = le(RMs)/! F(AV) 


an) 49000 
Co nee 
7a a i 
i ea 
y sSeee eee 


IE(Av)IA) 
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BYV32 SERIES 


Fig.8 Maximum permissible repetitive peak forward current for either square or sinusoidal currents 


for 1 us< th< 1 ms; per diode. 


time 
M1246 


ae 
marek 
~ 
Tw 
eae 
40) 
= 
am 
LL 
[vos 
(e) 
Cc 
2 
and 
Cc 
ie 
® 
Q 


Fig.9 —— Tj = 25 Oc: Sh 100 °C: per diode. 
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Fig.11 Maximum t,, at Tj = 100 °C; per diode. 


Fig.10 Maximum t,, at Tj = 25 °C; per diode. 


Fig.12 Maximum Q, at Tj = 25 °C; per diode. 
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BYV32 SERIES 


BYV32F SERIES 


ULTRA FAST-RECOVERY ELECTRICALLY -ISOLATED 
DOUBLE RECTIFIER DIODES 


Glass-passivated, high-efficiency epitaxial double rectifier diodes in SOT-186 (full-pack) plastic 
envelopes, featuring low forward voltage drop, very fast reverse recovery times and soft-recovery 
characteristic. Their electrical isolation makes them ideal for mounting on a common heatsink along- 
side other components without the need for additional insulators. They are intended for use in 
switched-mode power supplies and high-frequency circuits in general, where both low conduction and 
switching losses are essential. Their single chip construction ensures excellent matching of the forward 
and switching characteristics of the two halves, allowing parallel operation without the need for 
derating. The series consists of common cathode types. 


QUICK REFERENCE DATA 


Per diode, unless otherwise stated BYV32F-50 100 150 200 
Repetitive peak reverse voltage VRRM max. 50 100 150 | 200 V 


) 
Output current 


(both diodes conducting) lo max. 12 A 
Forward voltage VF < 0.85 V 
Reverse recovery time ter < 25 ns 


MECHANICAL DATA Dimensions in mm 


Fig.1 SOT-186 (full-pack) 


3.5 max 
not tinned 
! 
2(k) M2341 1.5 max-> 
20.4) 
; M2295 

Net mass: 2 g. 
The seating plane is electrically isolated from all terminals. 
Accessories supplied on request (see data sheets Mounting instructions for F-pack devices and <— 


Accessories for SOT-186 envelopes). 
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BYV32F SERIES 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages (per diode; see note 1) 
Repetitive peak reverse voltage 
Crest working reverse voltage 


Continuous reverse voltage 


Currents (see notes 2 and 3) 


Output current, switching losses 
negligible up to 500 kHz 
square wave; 5 = 0.5; up to Tp = 92 PC 
sinusoidal; up to Ty = 100 °C 


R.M.S. forward current 


Repetitive peak forward current 
tp = 20 us, 6 = 0.02 (per diode) 


Non-repetitive peak forward current 
half sine-wave; Tj = 150 OC prior to 
surge; with reapplied VRwmM max: 
t = 10 ms (per diode) 

t = 8.3 ms (per diode) . 


1?t for fusing (t = 10 ms; per diode) 


Temperatures 
Storage temperature 


Junction temperature 


ISOLATION 


Peak isolation voltage from all 
terminals to external heatsink 


Isolation capacitance from cathode 
to external heatsink (see note 4) 


Notes 


VRRM 


VRWM 
VR 


lo 
lo 
lF(RMS) 


[FRM 


max. 


max. 


max. 


max. 


max. 
max. 


max. 


max. 


max. 


typ. 


BY V32F-50 


150 
160 


112 


—40 to +150 
150 


1000 


1. To ensure thermal stability: Rth j-a < 6.3 K/W for continuous reverse voltage. 
2. The limits for both diodes apply whether both diodes conduct simultaneously or on alternate half 


cycles. 


3. The quoted temperatures assume heatsink compound is used. 


150 


200 


>> 


oC 
oC 


pF 


4. Mounted without heatsink compound and with 20 Newtons pressure on the centre of the envelope. 
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Ultra fast-recovery, isolated double rectifier diodes BYV32F SERIES 


THERMAL RESISTANCE 


From junction to external heatsink with minimum 
of 2 kgf (20 Newtons) pressure on the centre 
of the envelope, 
total pack age: 
without heatsink compound Rth j-h = 7.0 K/W 
with heatsink compound Rth j-h 5.0 K/W 


Free-air operation 


The quoted value of Rip j-a should be used only when no leads of other dissipating components run to 
the same point. 


Thermal resistance from junction to ambient 

in free air, device mounted on a printed 

circuit board Rth j-a = 55 K/W 
CHARACTERISTICS 
Forward voltage 


IF =5 A; Tj = 100 °C Ve < 0.85 V* 

IF = 20 A; Tj = 25 °C | Ve =< 1.15 Vv* 
Reverse current 

VR = VRWM max: Tj = 100 °C IR < 0.6 mA 

Vr = VRWM max: Tj = 25 oC IR < 10 hA 
Reverse recovery when switched from 

lF=1A to VR 230 V with —dlp/dt = 100 A/us; 

Tj = 25 °C; recovery time trr < 25 ns 

IF =2A to VR 2 30 V with —di ¢/dt = 20 A/us; 

Tj = 25 °C; recovered charge Q, < 12.5 nC <— 

IF = 10 A to Vp = 30 V with —dle/dt= 50 A/us; 

Tj = 100 °C; peak recovery current IRRM < 2 Ks 
Forward recovery when switched tole =1A 

with dip/dt = 10 A/us; Tj = 25 OC V Fr typ. 1 V 

Ip M80~1319/3 
" 
dlp 10 %o 
dt. 
IRRM 
Ip M1247 
Fig.2 Definition of ty-, Og and IRRM.- 
time 

“Measured under pulse conditions to avoid excessive dissipation. Fig.3 Definition of V¢,. 
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MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for 
more than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
——* bending. The bend radius must be no less than 1 mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers a good thermal 
contact under the crystal area and slightly lower R¢p j-h values than screw mounting. The force 
exerted on the top of the device by the clip should be at least 2 kgf (20 Newtons) to ensure good 
thermal contact and must not exceed 3.5 kgf (35 Newtons) to avoid damage to the device. 


4. If screw mounting is used, it should be M3 cross-recess pan head. 
. Minimum torque to ensure good thermal contact: 5.5 kgf (0.55 Nm) 
Maximum torque to avoid damage to the device: 8.0 kgf (0.80 Nm) 


5. For good thermal contact, heatsink compound should be used between baseplate and heatsink. 
Values of Rtp j-h given for mounting with heatsink compound refer to the use of a metallic-oxide 
loaded compound. Ordinary silicone grease is not recommended. 


6. Rivet mounting. 
It is not recommended to use rivets, since extensive damage could result to the plastic, which could 
destroy the insulating properties of, the device. 


—— 7. The heatsink must have a flatness in the mounting area of 0.02 mm maximum per 10 mm. 
Mounting holes must be deburred. 
OPERATING NOTES 
Dissipation and heatsink considerations: 
a. The various components of junction temperature rise above ambient are illustrated in Fig.4: 


junction 1 junction 2 


1.6K/W 


mounting base 
(inaccessible) 


5.4K/W (without heatsink compound) 


| 

| 
Rth j-a | 

3.4K/W (with heatsink compound) ! 

heatsink ! 
| 

| 


Fig.4 
ambient M2342 


b. Any measurement of heatsink temperature should be immediately adjacent to the device. 
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Ultra fast-recovery, isolated double rectifier diodes BYV32F SERIES 


SQUARE-WAVE OPERATION 


Fig.5 Power rating. 


The individual power loss in each diode 
should first be determined from the 
required forward current on the IF(ay) 
axis and the appropriate duty cycle, then 
both added together to give a total power 
loss for the whole device. 

Having determined this power (P), use 
Fig.7 (if heatsink compound is not being 


/ used) or Fig.8 (if heatsink compound is 
tte being used) to determine the heatsink size 
Pesan ene and corresponding maximum ambient and 


heatsink temperatures. 


Note: P = power including reverse current 
losses but excluding switching 
losses. 


to T 


i pe ty 


tevayy = !eaMs) *V6 


Fig.6 Power rating. 


The individual power loss in each diode 
should first be determined from the 
required forward current on the lF(ayv) 
axis and the appropriate form factor, then 
both added together to give a total power 
loss for the whole device. 

Having determined this power (P), use 
Fig.7 (if heatsink compound is not being 
used) or Fig.8 (if heatsink Compound is 
being used) to determine the heatsink size 
and corresponding maximum ambient and 
heatsink temperatures. 


Note: P = power including reverse current 
losses but excluding switching 
losses. | 


a = form factor = 1F(RMS)/IF(AV) 
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Fig.8 Heatsink rating. 


With heatsink compound. 
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Fig.12 Maximum ty; at Tj = 100 °C. 


Fig.13 Maximum Qg at Tj = 25 °C. 
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BYV34 SERIES 


ULTRA FAST RECOVERY DOUBLE RECTIFIER DIODES 


Glass-passivated, high-efficiency double rectifier diodes in plastic envelopes, featuring low forward 
voltage drop, ultra fast reverse recovery times and soft-recovery characteristic. They are intended for 
use in switched-mode power supplies and high-frequency circuits in general, where both low conduction 
losses and low switching losses are essential. Their single chip (monolithic) construction ensures 
excellent matching of the forward and switching characteristics of the two halves, allowing parallel 
operation without the need for derating. The series consists of common-cathode types. 


QUICK REFERENCE DATA 


Per diode, unless otherwise stated BY V34—300 400 500 
Repetitive peak reverse voltage VRRM max. 300 400 500 V 
Output current 

(both diodes conducting) lo max. 20 A 
Forward voltage VE = 0.93 V 
Reverse recovery time ter < 50 ns 
MECHANICAL DATA 10.3 | 

+ ~~ —_ 


Fig.1 TO-220AB mex 


| mounting 
ay a9 base 
k M0758 
3.5 max 
not tinned max 
| A 135 
13> min 
max 


ie + 
2.54 2.54 


Net mass: 2 g 

Note: the exposed metal mounting base is directly connected to the common cathode. 
Accessories supplied on request: see data sheets Mounting Instructions and accessories for TO-220 
envelopes. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (1EC134). 


Voltages (per diode) 


Repetitive peak reverse voltage 
Crest working reverse voltage 
Continuous reverse voltage (note 1) 


Currents (both diodes conducting; note 2) 
Output current; switching 
_ losses negligible up to 200 kHz; 
square wave; 6 = 0.5; up to Tmpb = 113 °C 
up to Tmpb = 125 PC 
sinusoidal; up to Trp = 120 PC 
up to Tmpb = 125 PC 
R.M.S. forward current 


Repetitive peak forward current 
ty = 20 us; 6 = 0.02 (note 3) 


Non-repetitive peak forward current (per diode) 


half sine-wave; Tj = 150 °C prior to surge 


with re-applied VRwm max 
t= 10ms 
t= 8.3 ms 


1?t for fusing (t = 10 ms; per diode) 
Temperatures 

Storage temperature 

Junction temperature 


Notes 


VRRM 
VRWM 


lF(RMS) 


lIFRM 


1. To ensure thermal stability: Rth j-a< 4.5 KW. 
2. The limits for both diodes apply whether both diodes conduct simultaneously or on alternate 


half cycles. 
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max. 
max. 
max. 


max. 
max. 


max. 
max. 
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Ultra fast recovery double rectifier diodes BYV34 SERIES 


CHARACTERISTICS (per diode) 


Forward voltage 


lp = 10 A; 7j = 150 °C VE < 0.93 V* 

Ip = 30A; Tj = 25°C VE x 1.4 V* 
Reverse current 

VR = VRWM max: Tj = 100 °C IR << 0.6 mA 

VR = VRWM max: Tj = 25 °C IR < 50 LA 


Reverse recovery when switched from 
le = 1A to Vp = 30 V with —dlp/dt = 100 A/us; dae 25 9C 


recovery time trr fi 50 ns 
IF =2A to VR = 30 V with —dlp/dt = 20 A/us; Tj = 25 OC 

recovered charge Qs < 45 nC 
IF = 10A to Vp = 30 V with —dif/dt = 50 A/us; Tj = 100 °C 

peak recovery current IRRM < 5.0 A 


Forward recovery when switched to [-F = 10A 
with dif/dt = 10 A/us; Tj = 25 °C 
recovery voltage Ver typ. 2.5 V 


M8Q 1319 3 


IRRM 
Ip M1247 


time 


Fig.2 Definition of tyr, Ag and IRR@m. Fig.3 Definition of V¢,. 


*Measured under pulse conditions to avoid excessive dissipation. 
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THERMAL RESISTANCE 
From junction to mounting base (both diodes conducting) Rth j-mb = 1.6 K/W 
From junction to mounting base (per diode) Rth j-mb = 2.3 K/W 


—* Influence of mounting method 
1. Heatsink-mounted with clip (see mounting instructions) 
Thermal resistance from mounting base to heatsink 


a. with heatsink compound Rthmb-h = 03 K/W 
b. with heatsink compound and 0.06 mm maximum mica 

insulator | Rth mb-h = = 1.4 K/W 
c. with heatsink compound and 0.1 mm maximum mica 

insulator (56369) Rth mb-h = 2.2 K/W 
d. with heatsink compound and 0.25 mm maximum 

alumina insulator (56367) Rth mb-h = 0.8 K/W 
e. without heatsink compound Rth mb-h = 1.4 K/W 


2. Free air operation 


The quoted value of R¢p j-a should be used only when no leads of other dissipating components run 
to the same tie point. 

Thermal resistance from junction to ambient in free air: 

mounted on a printed circuit board at any device lead 

length and with copper laminate on the board Rth j-a = 60 K/W 


334 August 1986 


Ultra fast recovery double rectifier diode BYV34 SERIES 


MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for more 
than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1.0 mm. + 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. a good thermal contact under the crystal area and slightly lower Rt mb-h values than does 
screw mounting. 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact heatsink compound should be used between mounting base and heatsink. 
Values of Rth mb-h given for mounting with heatsink compound refer to the use of a metallic- 
oxide loaded compound. Ordinary silicone grease is not recommended. 


5. Rivet mounting (only possible for non-insulated mounting). 
Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, nor 
enlarge the mounting hole. 


OPERATING NOTES 
Dissipation and heatsink calculations 


a. The various components of junction temperature rise above ambient are illustrated in Fig.4 


junction 1 junction 2 


Rth j—mb 


mounting 
base 


heatsink 


ambient 


Fig.4 


b. Any measurement of heatsink temperature should be made immediately adjacent to the device. 
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BYV34 SERIES 


SQUARE-WAVE OPERATION (PER DIODE) 
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Ultra fast recovery double rectifier diodes BYV34 SERIES 


SINUSOIDAL OPERATION (PER DIODE) 


Fig.7 Power rating per diode. 

The individual power loss in each diode 
should first be determined then both added 
together. The resulting total power loss is 
then used in conjunction with Fig.6 to 
determine the heatsink size and corres- 
ponding maximum ambient and mounting 
base temperatures. 


a= form factor = lF(RMsS)/IF(AV) 
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BYV34 SERIES 


lERM 
time 
M1246 
- Tj = 25 °C; — — ~ T} = 150 °C 


Definition of IF Riy and tp/T 


Fig. 9 
(per diode). 
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= 


Fig.8 Maximum permissible repetitive peak forward current for either square or sinusoidal currents 


for 1lus< tp < 1 ms.(per diode). 
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(per diode). 
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BYV34 SERIES 
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Fig.13 Maximum IRR at Tj = 25 OC. 
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Fig.15 One diode conducting (per diode). 
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BYV42 SERIES 


ULTRA FAST RECOVERY DOUBLE RECTIFIER DIODES 


Glass-passivated, high-efficiency double rectifier diodes in plastic envelopes, featuring low forward 
voltage drop, ultra fast reverse recovery times and soft-recovery characteristic. They are intended for 
use in switched-mode power supplies and high-frequency circuits in general, where both low conduction 
losses and low switching losses are essential. Their single chip (monolithic) construction ensures 
excellent matching of the forward and switching characteristics of the two halves, allowing parallel 
operation without the need for derating. The series consists of common-cathode types. 


QUICK REFERENCE DATA <_. 
Per diode, unless otherwise stated BY V42—50 100 150 200 
Repetitive peak reverse voltage VRRM max. 50 100 150 200 V 
Output current 

(both diodes conducting) lo max. 30 A 
Forward voltage VE ~ 0.85 V 
Reverse recovery time trr < 28 ns 


MECHANICAL DATA 
Fig.1 TO-220AB y 10.3 _, 


mounting 
44 42 base 
k MO758 
eer max (3x) 
<— 
2.54 2.54 
M0738 

Net mass: 2g 


Note: the exposed metal mounting base is directly connected to the common-cathode. 
Accessories supplied on request: see data sheets Mounting instructions and accessories for TO-220 
envelopes. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages (per diode) 
Repetitive peak reverse voltage 
Crest working reverse voltage 


Continuous reverse voltage 


Currents (both diodes conducting: note 1) 


Output current; switching 
losses negligible up to 500 kHz; 
square wave; 6 = 0.5; 
uP tO Tmb = 104 °C (note 2) 


R.M.S. forward current (note 2) 


Repetitive peak forward current 
tp = 20 us; 5 = 0.02 (per diode) 


Non-repetitive peak forward current (per diode) 
half sine-wave; Tj = 150 OC prior to 
surge; with reapplied VpwmM max 
t= 10ms 
t=8.3ms 


12t for fusing (t = 10 ms; per diode) 


Temperatures 
Storage temperature 


Junction temperature 


Notes: 


VRRM 


VRWM 
VR 


lo 
lF(RMS) 


lIFRM 


BYV42—50 


max. 


max. 


max. 


max. 
max. 


max. 


max. 


30 
43 


320 


200 
220 


200 


—40 to +150 
150 


°C 
oC 


1. The limits for both diodes apply whether both diodes conduct simultaneously or on alternate half 


cycles. 


2. For output currents in excess of 20 A, connection should be made to the exposed metal mounting 


base. 
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Ultra fast recovery double rectifier diodes BYV42 SERIES 


CHARACTERISTICS 


Tj = 25 OC unless otherwise stated 


Forward voltage 


[pF = 10 A; Tj = 100 °C VE < 0.85 V* 
IF =30A VE <8 1.15 V* 
Reverse current 
VR = VRWM max: Tj = 100 °C IR < 1.0 mA 
Reverse recovery when switched from 
IF =1 Ato Vp 230 V with —dl F/dt = 100 A/us; 
recovery time trr < 28 NS: ee 
le =2A to V\p = 30 V with —dif/dt = 20 A/us; 
recovered charge OQ, < 15 nC 
lp = 10 A to Vp_ 2 30 V with —dle/dt = 50 A/us; 
Tj = 100 °C; peak recovery current IRRM < 2.4 A + 
Forward recovery when switched tol—F = 1 A 
with dil ¢/dt = 10 A/us V fr typ. 1.0 V 
M80—1319/3 
IF 
y 10% 
time 
VF 
Vfr 
100 % 
IRRM 
Tr M1247 time 
Fig.2 Definition of try, Qg and IRr. Fig.3 Definition of V fr. 


*Measured under pulse conditions to avoid excessive dissipation. 
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BYV42 SERIES 


—* THERMAL RESISTANCE 


344 


From junction to mounting base (both diodes conducting) 


From junction to mounting base (per diode) 


Influence of mounting method 

1. Heatsink-mounted with clip (see mounting instructions) 
Thermal resistance from mounting base to heatsink 

a. with heatsink compound 


b. with heatsink compound and 0.06 mm maximum mica 
insulator 


c. with heatsink compound and 0.1 mm maximum mica 
insulator (56369) 


d. with heatsink compound and 0.25 mm maximum 
alumina insulator (56367) 


e. without heatsink compound 


2. Free air operation 


Rth j-mb 
Rth j-mb 


Rth mb-h 
Rth mb-h 
Rth mb-h 


Rth mb-h 
Rth mb-h 


1.4 


2.4 


0.3 


1.4 


2.2 


0.8 
1.4 


K/W 
K/W 


K/W 


K/W 


K/W 


K/W 
K/W 


The quoted value of Rep j-a should be used only when no leads of other dissipating components run 


to the same tie point. 

Thermal resistance from junction to ambient in free air: 
mounted on a printed circuit board at any device lead 
length and with copper laminate on the board 
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Ultra fast recovery double rectifier diodes BYV42 SERIES 


MOUNTING INSTRUCTIONS eo 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for more 
than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1.0 mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. agood thermal contact under the crystal area and slightly lower Rt mp-h values than does 
screw mounting. 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact heatsink compound should be used between mounting base and heatsink. 
Values of Rth mb-h given for mounting with heatsink compound refer to the use of a metallic 
oxide loaded compound. Ordinary silicone grease is not recommended. 


5. Rivet mounting (only possible for non-insulated mounting). 
Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, nor 
enlarge the mounting hole. 


OPERATING NOTES 
Dissipation and heatsink calculations 


The various components of junction temperature rise above ambient are illustrated in Fig.4 


junction 1 junction 2 


Rth j—mb 


mounting 
base 


heatsink 


ambient - MO739A 


Fig.4 


Any measurement of heatsink temperature should be made immediately adjacent to the device. 
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BYV42 SERIES 


SQUARE-WAVE OPERATION (PER DIODE) 


Fig.5 Power rating per diode. 


The individual power loss in each diode 


should first be determined then both added 


together. The resulting total power loss is 
then used in conjunction with Fig.6 to 


determine the heatsink size and corres- 


ponding maximum ambient and mounting 


base temperatures. 


le(RMs) X*V5 


IE(AV) ~ 


Power includes reverse current losses 


and switching losses up to f = 500 kHz. 
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Fig.7 Maximum permissible repetitive peak forward current for square or sinusoidal currents 


for 1 US < ty 


< 1 ms; per diode. 
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BYV42 SERIES 


Fig.10 Maximum ty, at Tj = 100 °C; 


per diode. 
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Fig.11 Maximum Qg at Tj = 25 °C; 


per diode. 
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Fig.14 Transient thermal impedance; one diode conducting. 
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Fig.12 Maximum IR Ry at Tj = 25 OC; 


per diode. 
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BYV44 SERIES 


ULTRA FAST RECOVERY DOUBLE RECTIFIER DIODES 


Glass-passivated, high-efficiency double rectifier diodes in plastic envelopes, featuring low forward 
voltage drop, ultra fast reverse recovery times and soft-recovery characteristic. They are intended for 
use in switched-mode power supplies and high-frequency circuits in general, where both low conduction 
losses and low switching losses are essential. Their single chip (monolithic) construction ensures 
excellent matching of the forward and switching characteristics of the two halves, allowing parallel 
operation without the need for derating. The series consists of common-cathode types. 


QUICK REFERENCE DATA 
Per diode, unless otherwise stated BYV44—300 | 400 } 500 V 
Repetitive peak reverse voltage VRRM max. 300 | 400 | 500 V 


Output current 


(both diodes conducting) lo max. 30 A 
Forward voltage VE < 1.05 V 
Reverse recovery time ter < 50 ns 


MECHANICAL DATA 
Fig. TO—220AB 10.3 


+*—~ max ~~” 
> 3.7 fn 1.3 
2.8 
41 92 mounting 
base 
k M0758 
5.1 
max 
4 13.5 
min 
Pa 0.9 max (3x) 
_ + 
2.54 2.54 
: M0738 
Net mass: 2g 


Note: the exposed metal mounting base is directly connected to the common cathode. 
Accessories supplied on request: see data sheets Mounting instructions and accessories for TO-220 
envelopes. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages (per diode) BY V44-300 
Repetitive peak reverse voltage VRRM V 
Crest working reverse voltage VRWM V 
Continuous reverse voltage (note 1) VR V 
—e Currents (both diodes conducting; note 2) 
Output current; switching losses 
negligible up to 200 kHz; 
square wave; 6 = 0.5; up to Tmp = 92 PC (note 3) Io max. 30 A 
sinusoidal; up to Trp = 103 OC (note 3) lo max. 26 A 
R.M.S. forward current (note 3) lE(RMS) max. 43 A 


Repetitive peak forward current 

tp = 20 us; 6 = 0.02 (per diode) IFRM max. 320 A 
Non-repetitive peak forward current (per diode) 

half sine-wave; Tj = 150 °C prior to 

surge; with reapplied VRpwM max 


t=10ms lESmM max. 150 A 
t=83ms | lESmM max. 180 A 
17+ for fusing (t = 10 ms; per diode) It max. 112 A’s 

Temperatures 

Storage temperature Tstg —40 to +150 °C 
Junction temperature Tj max. 150 oC 
Notes: 


1. To ensure thermal stability: Rth j-a< 9.3 K/W. 


2. The limits for both diodes apply whether both diodes conduct simultaneously or on alternate half 
cycles. 


3. For output currents in excess of 20 A, connection should be made to the exposed metal mounting 
base. 
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BYV44 SERIES 


CHARACTERISTICS (per diode; Tj = 25 °C unless otherwise stated) 


Forward voltage 
le-=15-A; qj = 150 °C 
Ip =50A 
Reverse current 
VR = VRWM max: Tj = 100 °C 
VR = VRWM max 
Reverse recovery when switched from 
le =1 Ato Vp 230 V with —dip/dt = 100 A/us; 
recovery time 
lr =2A to Vp 230 V with —die/dt = 20 A/us; 
recovered charge 
IF = 10A to V_ 2 30 V with —dle/dt = 50 A/us; 
Tj = 100 OC; peak recovery current 


Forward recovery when switched to Ip = 10A 
with dl p/dt = 10 A/us; 
recovery voltage 


IRRM 
Ve M1247 


Fig.2 Definition of t;;, Q, and IRRM 


Ve < 1.05 V* 
VE < 1.4 V* 
IR < 0.8 mA 
IR < 50 pA 
ter < 50 ns 
OQ, < 50 nC 
IRRM < 5.2 A 
Ver typ. 2.5 V 
M80—1319/3 
: 10% 
time 
Vfr 
100 % 
time 


Fig.3 Definition of V¢,-. 


*Measured under pulse conditions to avoid excessive dissipation. 
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THERMAL RESISTANCE 
From junction to mounting base (both diodes conducting) 


From junction to mounting base (per diode) 


Influence of mounting method 


1. 


Heatsink-mounted with clip (see mounting instructions) 


Thermal resistance from mounting base to heatsink 


a. 
b. 


e. 


2. 


with heatsink compound 


with heatsink compound and 0.06 mm maximum mica 
insulator 


with heatsink compound and 0.1 mm maximum mica 
insulator (56369) 


with heatsink compound and 0.25 mm maximum 
alumina insulator (56367) 


without heatsink compound 


Free-air operation 


Rth j-mb 
Rth j-mb 


Rth mb-h 
Rth mb-h 


Rth mb-h 


Rth mb-h 


Rth mb-h 


1.4 
2.0 


0.3 


1.4 


2.2 


0.8 


1,4 


K/W 
K/W 


K/W 


K/W 


K/W 


K/W 
K/W 


The quoted value of R¢p j-a should be used only when no leads of other dissipating components run 
to the same tie point. 

Thermal resistance from junction to ambient in free air: 
mounted on a printed circuit board at any device lead 
length and with copper laminate on the board. 
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Ultra fast recovery double rectifier diodes BYV44 SERIES 


MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for more 
than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1.0 mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. agood thermal contact under the crystal area and slightly lower Rih mpb-h values than does 
screw mounting. 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact heatsink compound should be used between mounting base and heatsink. 
Values of Rih mb-h given for mounting with heatsink compound refer to the use of a metallic 
oxide-loaded compound. Ordinary silicone grease is not recommended. 


5. Rivet mounting (only possible for non-insulated mounting). 
Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, nor 
enlarge the mounting hole. 


OPERATING NOTES 
Dissipation and heatsink calculations 


The various components of junction temperature rise above ambient are illustrated in Fig.4: 


junction 1 junction 2 


1.2K/W 


Rth j—mb 


mounting 
base 


heatsink 


ambient M1979 


Fig.4 
Any measurement of heatsink temperature should be made immediately adjacent to the device. 
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Fig.5 Power rating per diode. 


SQUARE-WAVE OPERATION 


leEcav) = 'E(RMS) XV 


should first be determined then both added 


together. The resulting total power loss is 
then used in conjunction with Fig.6 to 
Power includes reverse current losses and 


ing maximum ambient and mounting base 
switching losses up to f = 100 kHz. 


determine the heatsink size and correspond- 
temperatures. 


The individual power loss in each diode 
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Ultra fast recovery double rectifier diodes BYV44 SERIES 


SINUSOIDAL OPERATION 


Fig.7 Power rating per diode. 
M1982 The individual power loss in each diode 


Bases should first be determined then both added 
ae together. The resulting total power loss is 
20 aaa then used in conjunction with Fig.6 to 
rs determine the heatsink size and correspond- 
P litle ing maximum ambient and mounting base 
(W) 4 temperatures. 
15 = a = form factor = |F(RMs)/IF(AV)- 
rt 
esd 
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i om 
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Fig.8 Maximum permissible repetitive peak forward current for square or sinusoidal currents; 


Tus<ty <1 ms. 
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Fig.9 seat T= 25 oC; — — — Tj = 150 OC. 
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Ultra fast recovery double rectifier diodes 
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Fig.11 Maximum try at Tj = 100 °C. 
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Fig.10 Maximum t,, at Tj = 25 OC. 
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Fig.14 Maximum IRR at Tj = 100 OC. 


Fig.13 Maximum IR Ry at Tj = 25 OC. 
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BYV60 SERIES 


FAST SOFT-RECOVERY RECTIFIER DIODES 


Glass-passivated double-diffused rectifier diodes in TO-238 envelope, featuring fast reverse recovery 
times with soft recovery characteristics. 

They are primarily intended for use in a.c. motor control systems as an anti-parallel diode to switching 
devices such as GTO, ASCR, etc. They are also suitable for use in high-frequency inverters. 

The envelope baseplate is electrically isolated. 


QUICK REFERENCE DATA 


BY V60—850 1000 1200 
Repetitive peak reverse voltage VRRM max. 850 1000 1200 


Average forward current lF(AV) max. 15 A 
Non-repetitive peak forward current lESM max. 150 A 
Reverse recovery time trr < 0.6 Us 
MECHANICAL DATA Dimensions in mm 


Fig.1 TO-238 (2-pin) 


seating 
38.6max i 


6.43 (5,1 : 


1 : 
6.27 a max T max 


. 21.7 : 
max max 
4.0 
+0.1 
aA ees 2.2max 
M2208 
Pin 1 = cathode (AMO 250 series) Net mass = 16.5 g 


2 = anode (AMP 250 series) 
Baseplate is electrically isolated. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages BYV60—850 1000 1200 
Non-repetitive peak reverse voltage VRSM V 
Repetitive peak reverse voltage VRRM V 
Crest working reverse voltage VRWM V 
Continuous reverse voltage VR V 

ee rata a eee, 
Currents 


Average forward current assuming zero 
switching losses 


square-wave; 5 = 0.5; up to Tmph = 76 °C IE(AV) max. 15 A 

sinusoidal; up to Tmpb = 81 OC lF(AV) max. 13.5 A 
R.M.S. forward currert lE(RMS) max. 21 A 
Repetitive peak forward current; 

Tus <tp <1ms;d <0.02 lERM max. 300 A 
Non-repetitive peak forward current; t= 10 ms 

half sine-wave; Tj = 125 OC prior to surge; . 

with reapplied VRWM max lIESM max. 150 A 
Temperatures 
Storage temperature T stg —40 to +125 oC 
Junction temperature Tj max. 125 oC 
THERMAL RESISTANCE 
From mounting base to heatsink; 

with heatsink compound Rth mb-h = 0.3 K/W 
From junction to mounting base Rth j-mb = 2 K/W 
ISOLATION* 
R.M.S. isolation voltage Visol min. 2500 V 


*From baseplate to terminals strapped together. 
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Fast high-voltage rectifier diodes BYV60 SERIES 


CHARACTERISTICS 


Forward voltage 
IF =50A; Tj = 25 OC VE < 2.45 V* 


Reverse current 
VR = VRWMmax: Tj = 100 °C IR < 1.2 mA 


Reverse recovery when switched from 
lp =2A to Vp = 30 V with —dl ¢/dt = 20 A/us; Tj = 25 °C 


recovered charge Q, < 2.0 uC 
recovery time trr < 0.6 Ms 
Forward recovery when switched to 
le =5 Awith t, = 0.1 us; Tj = 25 °C 
recovery time tr < 1.0 Us 
7Z67044.2 
Ip 
90 %o 
time 
tr i 
tee ee 
Ve | 
Ver 
100°%o "10% 
time 
Fig.2 Definition of try and Os. Fig.3 Definition of tg. 


*Measured under pulse conditions to avoid excessive dissipation. 
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SINUSOIDAL OPERATION 
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Fig. 4 The right-hand part shows the interrelationship between the power (derived from the left-hand 


part) and the maximum permissible temperatures. 


power including reverse current losses but excluding switching losses. 


a= form factor = |F(RMsS)/!F(AV)- 


P= 
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BYV60 SERIES 


SQUARE-WAVE OPERATION 


M2210 
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Fig.5 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. 


P = power including reverse current losses but excluding switching losses. 
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Fig. 6 Maximum permissible repetitive peak forward current based on sinusoidal currents; 1 ws < ty <1 ms. 
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BYV72 SERIES 


ULTRA FAST RECOVERY DOUBLE RECTIFIER DIODES 


Glass-passivated, high-efficiency double rectifier diodes in plastic envelopes, featuring low forward 
voltage drop, ultra fast reverse-recovery times and soft-recovery characteristic. They are intended for 
use in switched-mode power supplies and high-frequency circuits in general, where both low conduction 
losses and low switching losses are essential. Their single chip (monolithic) construction ensures 
excellent matching of the forward and switching characteristics of the two halves, allowing parallel 
operation without the need for derating. The series consists of common-cathode types. 


QUICK REFERENCE DATA + 
Per diode, unless otherwise stated BYV72—50 100 150 200 
Repetitive peak reverse voltage VRRM max. 50 100 150 200 V 


Output current 


(both diodes conducting) lo max. 30 A 
Forward voltage VE < 0.85 V 
Reverse recovery time trr < 28 ns 
MECHANICAL DATA ‘6 He Dimensions in mm 
Fig.1 SOT-93 max. ~~} max. 


2} 
R. 2 max.(2x) bil 


1(a4) 3(a9) ak 
SY 


2(k) M0758 24 
max. 
| 12.7 
max. ~~ 
fei | 


2.2 a Geos: inet | 


dimensions : 13.6 
within this oN: ma 
zone are 

uncontrolled. 11.85 


1.6 


M2787 


Net mass: 5g 
Note: the exposed metal mounting base is directly connected to the common cathode. 
Accessories supplied on request: see data sheets Mounting instructions and accessories for SOT-93 
envelopes. 
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BYV72 SERIES 


RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages (per diode) BYV72—50 
Repetitive peak reverse voltage VRRM 

Crest working reverse voltage VRWM 

Continuous reverse voltage VR 


— Currents (both diodes conducting; note 1) 


Output current; switching 
losses negligible up to 500 kHz; 
square wave; 6 = 0.5; 
UP tO Tmp = 104 °C (note 2) lo max. 30 A 


R.M.S. forward current (note 2) IE(RMS) = _max. 43 A 


Repetitive peak forward current 

tp = 20 us; 6 = 0.02 (per diode) IFRM max. 320 A 
Non-repetitive peak forward current (per diode) 

half sine-wave; Tj = 150 °C prior to 

surge; with reapplied VRwmM max 


t=10ms lESm max. 150 A 
t= 8.3 ms leom max. 160 A 
|?t for fusing (t = 10 ms; per diode) | I? max. 112 A?’s 

Temperatures 

Storage temperature Tstg —40 to +150 °C 
Junction temperature Tj max. 150 oC 
Notes: 


1. The limits for both diodes apply whether both diodes conduct simultaneously or on alternate half 
cycles. 


2. For output currents in excess of 20 A, connection should be made to the exposed metal mounting 
base. 
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Ultra fast recovery double rectifier diodes BYV72 SERIES 


CHARACTERISTICS 


Tj = 25 OC unless otherwise stated 


Forward voltage 


lp = 10 A; Tj = 100 °C VE < 0.85 Ve 

Ip =30A Ve < 1.15 V* 
Reverse current 

Ve =Verwe max? j= 100 °C IR < 1.0 mA 

VR = VRWM max IR = 25 HA 
Reverse recovery when switched from 

IR =1AtoVp 230 V with —dle/dt = 100 A/us; 

recovery time trr < 28 ns <—— 

lp =2A to VR = 30 V with —dl ¢/dt = 20 A/us; 

recovered charge OQ, < 15 nc 

l—F = 10A to Vp = 30 V with —dl ¢/dt = 50 A/us; 

Tj = 100 °C; peak recovery current IRRM < 2.4 A =z 
Forward recovery when switched tol—F = 1A 

with dl ¢/dt = 10 A/us Vfr typ. 1.0 V 

M80—1319/3 
IF 
yp i0% 
time 
VF 
Vfr 
100 % 
IRRM 
IR M1247 time 
Fig.2 Definition of t-;, Qg and IRR. Fig.3 Definition of V¢,. 


*Measured under pulse conditions to avoid excessive dissipation. 
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——» THERMAL RESISTANCE 
From junction to mounting base (both diodes conducting) 


372 


From junction to mounting base (per diode) 


Influence of mounting method 


1. 


Heatsink-mounted with clip (see mounting instructions) 


Thermal resistance from mounting base to heatsink 


a. 
b. 


e. 


2. 


with heatsink compound 


with heatsink compound and 0.06 mm maximum mica 
insulator (56378) 


with heatsink compound and 0.1 mm maximum mica 
insulator 


with heatsink compound and 0.25 mm maximum 
alumina insulator 


without heatsink compound 


Free air operation 


Rth j-mb 
Rth j-mb 


Rth mb-h 
Rth mb-h 
Rth mb-h 


Rth mb-h 
Rth mb-h 


1.4 
2.4 


0.2 


1.4 


2.2 


0.8 
1.4 


K/W 
K/W 


K/W 


K/W 


K/W 


K/W 
K/W 


The quoted value of Rip, j-a should be used only when no leads of other dissipating components run 
to the same tie point. 

Thermal resistance from junction to ambient in free air: 
mounted on a printed circuit board at any device lead 
length and with copper laminate on the board 
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Ultra fast recovery double rectifier diode 


MOUNTING INSTRUCTIONS 
1. 


The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 OC; the heat source must not be in contact with the joint for more 
than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1.0 mm. 


Mounting by means of a spring clip is the best mounting method because it offers: 

a. a good thermal contact under the crystal area and slightly lower th mb-h Values than does 
screw mounting. 

b. safe isolation for mains operation. 

However, if a screw is used, it should be M4 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


For good thermal contact heatsink compound should be used between mounting base and heatsink. 
Values of Rth mb-h given for mounting with heatsink compound refer to the use of a metallic- 
oxide loaded compound. Ordinary silicone grease is not recommended. 


Rivet mounting (only possible for non-insulated mounting). 
Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, nor 
enlarge the mounting hole. 


OPERATING NOTES 
Dissipation and heatsink calculations 


The various components of junction temperature rise above ambient are illustrated in Fig.4 


junction 1 junction 2 


Rth j—mb 


mounting 
base 


heatsink 


ambient 


Fig.4 


Any measurement of heatsink temperature should be made immediately adjacent to the device. 
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SQUARE-WAVE OPERATION (BOTH DIODES) 
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for 1 ws< tp < 1 ms; per diode. 
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BYV72 SERIES 
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BYV74 SERIES 


ULTRA FAST RECOVERY DOUBLE RECTIFIER DIODES 


Glass-passivated, high-efficiency epitaxial double rectifier diodes in plastic envelopes which feature low 
forward voltage drop, very fast reverse recovery times and soft-recovery characteristic. They are 
intended for use in switched-mode power supplies and high-frequency circuits in general, where low 
conduction losses and switching losses are essential. Their single chip construction ensures excellent 
matching of the forward and switching characteristics of the two halves, allowing parallel operation 
without derating. The series consists of common-cathode types. 


QUICK REFERENCE DATA 
Per diode, unless otherwise stated BY V74—-300 400 500 V 
Repetitive peak reverse voltage VRRM max. 300 400 900 V 


Output current 


(both diodes conducting) lo max. 30 A 
F orward voltage VF < 1.05 V 
Reverse recovery time ter < 50 ns 
MECHANICAL DATA Dimensions in mm 
Fig.1 SOT-93 
1(a4) 3(a) 
2(k) M0758 
21 
max. 
aM: 
2.2 max. 
dimensions 
within this 
zone are 
uncontrolled. 
{ 3 
| | | 0.95 
0.0 Sf o.07F 
Net mass: 5g M2787 


Note: the exposed metal mounting base is directly connected to the common-cathode. 
Accessories supplied on request: see data sheets Mounting instructions and accessories for SOT-93 
envelopes. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). | 


Voltages (per diode) 


Repetitive peak reverse voltage VRRM 
Crest working reverse voltage VRWM 
Continuous reverse voltage (note 1) VR 


Currents (both diodes conducting; note 2) 


Output current (note 3) | 
square wave; 6 = 0.5; up to Tmp = 92 PC lo 


sinusoidal; up to Tmp = 103 °C lo 
R.M.S. forward current lF(RMS) 


Repetitive peak forward current 

tp = 20 us; 6 = 0.02 (note 4) IEFRM 
Non-repetitive peak forward current 

half sine-wave; Tj = 150 OC prior to 

surge; with reapplied VpwmM max (note 4) 


t=10ms lEsm 
t=8.3 ms lESmM 
I? for fusing (t = 10 ms; note 4) I7t 
Temperatures 
Storage temperature T stg 
Junction temperature Tj 
Notes: 


1. To ensure thermal stability: Rth j-g< 9.3 K/W. 


BY V74—300 


max. 
max. 


max. 


max. 


max. 
max. 


max. 


max. 


320 


130 
140 


84 


—40 to +150 
150 


oC 
eC 


2. The limits for both diodes apply whether both diodes conduct simultaneously or on alternate half 


cycles. 


3. For output currents in excess of 20 A, connection should be made to the exposed metal mounting 


base. 
4. Figures apply to each diode. 
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Ultra fast recovery double rectifier diodes BYV74 SERIES 


CHARACTERISTICS (per diode) 


Tj = 25 OC unless otherwise stated 


Forward voltage 


lp = 15 A; Tj = 150 °C VE < 1.05 Ve 

Ip =50A Ve < 1.6 v* 
Reverse current 

VR = VRWM max: Tj = 100 °C IR < 0.8 mA 

VR = VRWM max IR s SO KA 
Reverse recovery when switched from 

le =1Ato Ve = 30 V with —dl ¢/dt = 100 A/us; 

recovery time trr < 50 ns 

le =2A to VR = 30 V with —dlf/dt = 20 A/us; 

recovered charge Qs im 50 nC 

l—- = 10A to Vp 2 30 V with —dif/dt = 50 A/us; 

Tj = 100 °C; peak recovery current IRRM a 5.2 A 
Forward recovery when switched tolf = 10A 

with dl e/dt = 10 A/ps 

recovery voltage ' V fr typ. 2.5 V 

M80—1319/3 
IF 
ft i0% 
time 
VF 
Vfr 
100 % 
time 
Fig.2 Definition of t;-, OQ, and IRR». Fig.3 Definition of Vr. 


*Measured under pulse conditions to avoid excessive dissipation. 
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THERMAL RESISTANCE 
From junction to mounting base; total package Rth j-mb = 1.4 K/W 
per diode Rth j-mb = 2.0 K/W 


Influence of mounting method 
1. Heatsink-mounted with clip (see mounting instructions) 
Thermal resistance from mounting base to heatsink 


a. with heatsink compound Rth mb-h = 0.2 K/W 
b. with heatsink compound and 0.06 mm maximum mica 

insulator (56378) Rth mb-h = 1.4 K/W 
c. without heatsink compound Rth mb-h = 1.4 K/W 


2. Free air operation 


The quoted value of Ry, j-a should be used only when no leads of other dissipating components run to 
the same tie point. 

Thermal resistance from junction to ambient in free air: 

mounted on a printed circuit board at any device lead 

length and with copper laminate on the board Rth j-a = 60 K/W 
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Ultra fast recovery double rectifier diodes BYV74 SERIES 


MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275°C; the heat source must not be in contact with the joint for more 
than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1.0mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. a good thermal contact under the crystal area and slightly lower Rih mbch values than does 
screw mounting. | 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M4 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact, heatsink compound should be used between mounting base and heatsink. 
Values of Rip mp-p given for mounting with heatsink compound refer to the use of a metallic oxide- 
loaded compound. Ordinary silicone grease is not recommended. 

5. Rivet mounting (only possible for non-insulated mounting). 


Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 


OPERATING NOTES 
Dissipation and heatsink calculations 
a. The various components of junction temperature rise above ambient are illustrated in Fig.4. 


junction 1 junction 2 


Rth j—mb 


mounting 
base 


heatsink 


| 
| 
| 
| 
| 
| 
| 
| 
| Rth j-a 
| 
| 
| 


ambient M1979 


Fig. 4. 


b. Any measurement of heatsink temperature should be made immediately adjacent to the device. 
c. The method of using Figs. 5 and 6 is as follows: 

Starting with the required current on the IF (av) axis, trace upwards to meet the appropriate duty 
cycle or form factor curve. Trace right horizontally and upwards from the required value on the 
Tamb scale. The intersection determines the Rin mp-g The heatsink thermal resistance value 

(Rth h-q) can be calculated from: 


Rth h-a > th mb-a ~Rth mb-h: 
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SQUARE-WAVE OPERATION 
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Fig.5 The right-hand part shows the relationship between the power (derived from the left-hand part) 


and the maximum permissible temperatures (per diode). 
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BYV79 SERIES 


ULTRA FAST RECOVERY RECTIFIER DIODES 


Glass-passivated, high-efficiency epitaxial rectifier diodes in plastic envelopes, featuring low forward 
voltage drop, ultra fast reverse recovery times with very low stored charge and soft-recovery 
characteristic. They are intended for use in switched-mode power supplies and high-frequency circuits 
in general, where both low conduction losses and low switching losses are essential. 

The series consists of normal polarity (cathode to mounting base) types. 


QUICK REFERENCE DATA 


BYV79—50 100 150 200 
Repetitive peak reverse voltage VRRM max. 50 | 100 | 150 | 200 V 


Average forward current lIF(AV) max. 14 A 
Forward voltage VF < 0.85 V 
Reverse recovery time ter < 30 ns «— 
MECHANICAL DATA Dimensions in mm 


Fig.1 TO-220AC 


M0724 


Net mass: 2 g 


Note: The exposed metal mounting base is directly connected to the cathode. 


Accessories supplied on request: see data sheets Mounting instructions and accessories for TO-220 
envelopes. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages BYV79—50 
Repetitive peak reverse voltage VRRM V 
Crest working reverse voltage VRWM V 
Continuous reverse voltage (note 1) VR V 
Currents 
Average forward current; switching 
losses negligible up to 500 kHz; 
square wave; 6 = 0.5; up to Tmp = 115 PC IF(AV) max. 14 A 
sinusoidal; up to Tryp = 122 PC lF(AV) ~~ -max. 12 A 
R.M.S. forward current IF(RMS) max. 20 A 


——®” Repetitive peak forward current 

ty = 20 us; 6 = 0.02 lERM max. 420 A 
——® Non-repetitive peak forward current 

half sine-wave; Tj = 150 °C prior to 

surge; with reapplied VRWwmM max 


t= 10ms lEsm max. 180 A 
t=8.3 ms lEFSM max. 200 A 
— |?t for fusing (t = 10 ms) I7t max. 160 A’s 
Temperatures 
Storage temperature Tstg —40 to +150 OC 
Junction temperature Tj max. 150 OC 
Notes: 


1. To ensure thermal stability: Rth j-g <8 K/W. 
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Ultra fast recovery rectifier diodes BYV79 SERIES 


CHARACTERISTICS 


Tj = 25 OC unless otherwise stated 


Forward voltage 


IF = 10 A; Tj = 100 °C VE < 0.85 v* 

l—F =50A VE < 13. V* 
Reverse current 

VR=VRWM max: 1j = 100 °C IR < 1.3 mA 

VR = VRWM max IR < 90 KA 
Reverse recovery when switched from 

lF=1Ato VR > 30 V with —dif/dt = 100 A/us; 

recovery time trr < 30 ns «— 

lp =2 Ato VR > 30 V with —dlp/dt = 20 A/us; 

recovered charge OQ, < 15 nc 

l— = 10A to Vp > 30 V with —dl ¢/dt = 50 A/us; 

Tj = 100 °C; peak recovery current IRRM < 4 A 
Forward recovery when switched tolF = 10A 

with dip/dt = 10 A/us Ver typ. 1.0 V 

M80—1319/3 
IF 
p 10% 
time 
VF 
Vfr 
100% 
RRM 
IR M1247 time 
Fig.2 Definition of t--, Og and IRR. Fig.3 Definition of V¢r. 


*Measured under pulse conditions to avoid excessive dissipation. 
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THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 2 K/W 


Influence of mounting method ae 
1. Heatsink-mounted with clip (see mounting instructions) 
Thermal resistance from mounting base to heatsink 


a. with heatsink compound Rthmb-h = 03 K/W 
b. with heatsink compound and 0.06 mm maximum mica 

insulator Rthmb-h = 1.4 K/W 
c. with heatsink compound and 0.1 mm maximum mica 

insulator (56369) Rth mb-h = 2.2 K/W 
d. with heatsink compound and 0.25 mm maximum 

alumina insulator (56367) Rth mb-h = 0.8 K/W 
e. without heatsink compound Rthmb-h = 1.4 K/W 


2. Free air operation 


The quoted value of Rip j-a should be used only when no leads of other dissipating components run 
to the same tie point. 

Thermal resistance from junction to ambient in free air: 

mounted on a printed circuit board at any device lead 

length and with copper laminate on the board Rth j-a = 60 K/W 


392 August 1986 


Ultra fast recovery rectifier diodes BYV79 SERIES 


MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275°C; the heat source must not be in contact with the joint for more 
than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4mm from the seal, and should be supported during a 
bending. The bend radius must be no less than 1.0mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. a good thermal contact under the crystal area and slightly lower Ry ,,p., values than does 
screw mounting. 
b. safe isolation for mains operation. 
However, tf a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact, heatsink compound should be used between mounting base and heatsink. 
Values of Rip, mp-p given for mounting with heatsink compound refer to the use of a metallic oxide- 
loaded compound. Ordinary silicone grease is not recommended. 

5. Rivet mounting (only possible for non-insulated mounting). 


Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 


OPERATING NOTES 
Dissipation and heatsink calculations 
_a. The various components of junction temperature rise above ambient are illustrated in Fig.4. 


junction 


Rth j-mb 


mounting 
base 


Rth mb-h Rth j-a 


heatsink 


Rthh-a 


D8400 


ambient Fig. 4. 


b. Any measurement of heatsink temperature should be made immediately adjacent to the device. 
c. The method of using Figs. 5 and 6 is as follows: 

Starting with the required current on the IF (av) axis, trace upwards to meet the appropriate duty 
cycle or form factor curve. Trace right horizontally and upwards from the required value on the 
Tamb scale. The intersection determines the Ry} mpb-a- The heatsink thermal resistance value 
(Rih h-a) can be calculated from: 


Rth h-a = Rth mb-a ~ 8th mb-h: 
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SQUARE -WAVE OPERATION 
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Fig.5 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. 
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power including reverse current losses and switching losses up to f = 
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Ultra fast recovery rectifier diodes 
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Fig.13 Maximum I RRM at Tj = 100 °C. 


Fig.12 Maximum IRR at Tj = 25 OC. 
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BYV92 SERIES 


ULTRA FAST RECOVERY RECTIFIER DIODES 


Glass-passivated, high-efficiency epitaxial rectifier diodes in DO-5 metal envelopes, featuring low 

forward voltage drop,ultra fast reverse recovery times, very low stored charge and soft recovery 
characteristic. They are intended for use in switched-mode power supplies and high-frequency circuits 

in general, where both low conduction and low switching losses are essential. 

The series consists of normal polarity (cathode to stud) types. io 


QUICK REFERENCE DATA bs 
BYV92-300 400 500 
Repetitive peak reverse voltage VRRM max. 300 400 500 V 


Average forward current lF(AV) max. 35 A 
Forward voltage VE <i 1.05 V 
Reverse recovery time trr < 50 ns 
MECHANICAL DATA Dimensions in mm 
Fig.1 DO-5: with metric M6 stud (¢ 6 mm); e.g. BYV92-500M; aS 


with % in x 28UNF stud (¢ 6.35 mm), e.g. BY V92-500U. 


15.3 max 


17,0: 


M0037 
Net mass: 22 g Supplied with device: 
Diameter of clearance hole: 1 nut, 1 lock washer. 
max. 6.5 mm Torque on nut: 
Accessories supplied on request: min. 1.7 Nm (17 kg cm); 
56264a (mica washer), max. 3.5 Nm (35 kg cm). 
56264b (insulating bush). Nut dimensions across flats: —— 


M6: 10 mm; % in x 2BUNF: 11.1 mm. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (1EC134). 


—* Voltages BY V92-300 
Repetitive peak reverse voltage VRRM V 
Crest working reverse voltage VRWM Vv 
Continuous reverse voltage* VR V 
—+ Currents 
Average forward current; switching 
losses negligible up to 100 kHz 
square wave, 5 = 0.5, up to Tmpb = 100 °C lF(AV) max. 38 A 
up to Tmpb = 125 PC lF(AV) max. 21 A 
sinusoidal, up to Tmph = 106 PC lF(AV) max. 34 A 
Up tO Tmpb = 125 PC IF(AV) max. 21 A 
R.M.S. forward current lE(RMS) max. 55 A 


Repetitive peak forward current 
ty = 20 us, 6 = 0.02 lFRM max. 800 A 


Non-repetitive peak forward current 
half sine-wave, Tj = 150 °C prior to surge 


t= 10 ms lEsm max. 500 A 
t= 8.3 ms lEsm max. 600 A 
with reapplied VRWwmM max 
t= 10 ms | lESmM max. 350 A 
t= 8.3 ms lESM max. 440 A 
I?t for fusing (t = 10 ms) I7t max. 610 A’s 
Temperatures 
Storage temperature Tstg —55 to +150 oC 
Junction temperature Tj 150 oC 


THERMAL RESISTANCE 


From junction to mounting base Rth j-mb = 1.0 K/W 
From mounting base to heatsink 
with heatsink compound Rthmb-h = 0.3 K/W 
without heatsink compound Rthmb-h = 0.5 K/W 


MOUNTING INSTRUCTIONS 


The top connector should be neither bent nor twisted; it should be soldered into the circuit so that there 
is no strain on it. During soldering the heat conduction to the junction should be kept to a minimum. 


*To ensure thermal stability: Rth j-g < 3.4 K/W. 


400 September 1985 


Ultra fast recovery rectifier diodes 


CHARACTERISTICS 


Forward voltage 
IF = 35 A; Tj = 150 °C 
Ip = 100 A; Tj = 25 °C 


Reverse current 
VR = VRWM max: Tj = 100 oC 


Tj = 25 °C 


Reverse recovery when switched from 
Ip = 1 Ato Vp > 30 V with —dlp/dt = 100 A/us; 
T= 29 OC; recovery time 
lp =2 A to Vp = 30 V with —dlp¢/dt = 20 A/us; 
Tj = 25 OC; recovered charge 
Ip = 10 A to Vp > 30 V with —dif/dt = 50 A/us; 
Tj = 100 °C; peak recovery current 


Forward recovery when switched to IF = 10A 
with dip/dt = 10 A/us; Tj = 25 OC 


VF 


Fig.2 Definition of tpr, Og and IRR. 


VE < 1.05 v* 
Ve < 1.4 \V* 
IR < 2.0 mA 
IR < 50 LA 
trr < 50 ns 
O, me 75 nc 
IRRM < 4 A 
Ver typ. 2.5 V 
M80—1319/3 
| 10% 
time 
Vfr 
100 % 
time 


Fig.3 Definition of Vr. 


*Measured under pulse conditions to avoid excessive dissipation. 
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SQUARE-WAVE OPERATION 
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Fig.4 The right-hand part shows the relationship between the power (derived from the left-hand part) 
and the maximum permissible temperatures. Power includes reverse current losses and switching 


losses up to f = 100 kHz. 


V 


V5 


lE(av) = !F(RMS) * 


*Tmb scale is for comparison purposes and is correct only for Rth mb-a < 2-4 K/W. 
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BYW25 SERIES 


FAST SOFT-RECOVERY RECTIFIER DIODES 


Fast soft-recovery diodes in DO-5 metal envelopes especially suitable for operation as main and 
commutating diodes in 3-phase a.c. motor speed contro! inverters and in high frequency power 
supplies in general. 

The series consists of the following types: 

Normal polarity (cathode to stud): BYW25—800 and BYW25—1000. 

Reverse polarity (anode to stud): BYW25—800R and BYW25—1000R. 


QUICK REFERENCE DATA 
BYW25—800(R) 1000(R) 


Repetitive peak reverse voltage VRRM max. 800 1000 V 
Average forward current lIF(AV) = max. 40 A 
Repetitive peak forward current lFRM max. 600 A 
Reverse recovery time trr < 450 ns 
MECHANICAL DATA ‘Dimensions in mm 


Fig.1 DO-5: with metric M6 stud (¢6 mm) 


15.3 max 


a — 17.0 ————> 


M0185 


Net mass: 22 g Supplied with device: 1 nut, 1 lock washer 
Diameter of clearance hole: max. 6.5 mm Torque on nut: min. 1.7 Nm (17 kg cm) 
Accessories supplied on request: max. 3.5 Nm (35 kg cm) 

see ACCESSORIES section . Nut dimensions across the flats: 10 mm 


The mark shown applies to normal polarity types. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages* 


Non-repetitive peak reverse voltage 
Repetitive peak reverse voltage 
Crest working reverse voltage 


Continuous reverse voltage 


Currents 


Average forward current; 


switching losses negligible up to 20 kHz 


sinusoidal; up to Tmpb = 100 °C 
sinusoidal; at Tmb = 125 OC 


R.M.S. forward current 
Repetitive peak forward current 


Non-repetitive peak forward current; 
t= 10 ms; half sine-wave; 
Tj = 150 OC prior to surge 


I? for fusing (t = 10 ms) 


Temperatures 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 
From mounting base to heatsink 


with heatsink compound 
without heatsink compound 


*To ensure thermal stability: Rth j-qa < 1 OC/W (continuous reverse voltage). 


March 1982. 


max. 1000 
max 800 
max 650 
max 650 


lF(AV) 
lF(AV) 


lF(RMS) 
lIFRM 


lFSM 
It 


BYW25—800(R) 


1000(R) 


max. 40 
max. 23 
max. 60 
max. 600 
max. 550 
max. 1500 
—55 to +150 
max. 150 
= 0.6 
0.3 

= 0.5 


<< << 


> > FY 


OC/W 


°C/W 
OC/W 


Fast recovery rectifier diode BYW25 


CHARACTERISTICS 


Forward voltage 


Ip= 35:A;T; =25°C VE < 1,55 V * 

Ip = 150 A; Tj = 25 OC Ve < 2,25 V * 
Reverse current 

VR = 650 V; Tj = 125 OC Ip < 7 mA 
Reverse recovery when switched from 

Ip =10 Ato Vp = 30 V with —dip/dt = 50 A/yus; Tj = 25 OC 

Recovery time ter < 450 ns 

Ip = 600 A to Vp 2 30 V with —dif/dt = 70 A/us; Trp = 85 OC 

Recovery time trr << 1 ys 
Maximum slope of the reverse recovery current 

when switched from Ir = 600 A to Vp = 30 V; 

with —dl/dt= 35 A/us; Tj = 25 °C |dip/dt| < 100 A/us 


7278500 


7270734.2 


Ip 


Fig. 2 Definitions of Og, t-, and dl R/dt. 


1 2 velv) 3 


Fig. 3 —— i= 25°C a= Tj = 150 °C. 


* Measured under pulse conditions to avoid excessive dissipation. 
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BYW25 


1278499 
ed ae S| 


Tamb (°C) 


Fig. 4 The right-hand part shows the interrelationship between the power (derived from the left-hand 


part) and the maximum permissible temperatures. 


20 kHz. 


power including reverse current losses and switching losses up to f 


a = le(RMS)/IF(AV)- 


p= 


January 1980 


410 


Fast recovery rectifier diode BYW25 


7277891.1 O. 


Fig. 5 One phase of a three-phase inverter for a.c. motor speed control. 
Di to D4 are BYW25 types. 
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BYW29 SERIES 


ULTRA FAST RECOVERY RECTIFIER DIODES —= 


Glass-passivated, high-efficiency epitaxial rectifier diodes in plastic envelopes, featuring low forward 
voltage drop, ultra fast reverse recovery times with very low stored charge and soft-recovery 
characteristic. They are intended for use in switched-mode power supplies and high-frequency circuits 
in general, where both low conduction losses and low switching losses are essential. 

The series consists of normal polarity (cathode to mounting base) types. 


QUICK REFERENCE DATA 


Repetitive peak reverse voltage VRRM V 
Average forward current lF(AV) max. 8 A 
Forward voltage VE = 0.8 V 
Reverse recovery time trr < 25 ns 
MECHANICAL DATA Dimensions in mm 


Fig.1 TO-220AC 


M0724 


Net mass: 2 g 

Note: The exposed metal mounting base is directly connected to the cathode. 

Accessories supplied on request: see data sheets Mounting instructions and accessories for TO-220 
envelopes. 


= Products approved to CECC 50 009-014 available on request. 
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Limiting values in accordance with the Absolute Maximum System (IEC 134). 


RATINGS 

Voltages 

Repetitive peak reverse voltage VRRM 
Crest working reverse voltage VRWM 


Continuous reverse voltage (note 1) VR 


Currents 


Average forward current; switching 
losses negligible up to 500 kHz 
square wave; 5 = 0.5; up to Tmp = 125 OC 


— sinusoidal; up to Tryp = 125 OC 


R.M.S. forward current 


Repetitive peak forward current 
ty = 20 us; 6 = 0.02 


Non-repetitive peak forward current 
half sine-wave; qj = 150 °C prior to surge; 


with reapplied VRwMmax: 
t= 10 ms 
t= 8.3 ms 


I7t for fusing (t = 10 ms) 


Temperatures 
Storage temperature 
Junction temperature 


Notes: 


BYW29--50 


1. To ensure thermal stability: Rtp j-g< 11.6 K/W 
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max. 


max. 


max. 
max. 


max. 


max. 


100 


150 


100 


—40 to +150 
150 


> > 


oC 
oC 


Ultra fast recovery rectifier diodes BYW29 SERIES 


CHARACTERISTICS 


Forward voltage 


IF = 8A; Tj = 150°C VE < 0.8 V* 

IF =20A;T) = 25°C VF < 1.3 V* 
Reverse current 

VR = VRWM max: Tj = 100 °C IR < 0.6 mA 

—  oT]= 25°C IR < 10 MA 

Reverse recovery when switched from . 

l—F =1A to Vp = 30 V with --dlp/dt = 100 A/us; 

Tj = 25 °C; recovery time trr < 25 ns 

IF =2A to Vp = 30 V with —dlp/dt = 20 A/us; | 

Tj = 25 OC; recovered charge OQ, < 11 nc +— 

le = 10 A to Vp = 30 V with —dlp/dt = 50 A/us; 

Tj = 100 °C; peak recovery current IRRM < 2 = 
Forward recovery when switched to |-F = 1A 

with dif/dt = 10 A/us; Tj = 25 °C Ver typ. 0.9 \ 

M80 1319/3 
IF 
ft 10% 
time 
I, 
VF 
; Vfr 
dip 10% 
dt 100 % 
RRM 
Ip M1247 time 
Fig.2 Definition of ty,, Qg and IRR». Fig.3 Definition of V¢,r. 


*Measured under pulse conditions to avoid excessive dissipation. 
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THERMAL RESISTANCE 
From junction to mounting base 


Influence of mounting method 


1. 


Heatsink mounted with clip (see mounting instructions) 


Thermal resistance from mounting base to heatsink 


a. 


 @. 


2. 


with heatsink compound 


with heatsink compound and 0.06 mm maximum 
mica insulator 


with heatsink compound and 0.1 mm maximum 
mica insulator (56369) 


with heatsink compound and 0.25 mm maximum 
alumina insulator (56367) 


without heatsink compound 


Free-air operation 


Rth j-mb 


Rth mb-h 
Rth mb-h 
Rth mb-h 


Rth mb-h 
Rth mb-h 


2.7 


0.3 


1.4 


2.2 


0.8 
1.4 


K/W 


K/W 


K/W 


K/W 


K/W 
K/W 


The quoted value of Ry, j-a should be used only when no leads of other dissipating components run to 
the same tie-point. 

Thermal resistance from junction to ambient in free air: 
mounted on a printed circuit board at any device lead 
length and with copper laminate on the board 


May 1986 


Rth j-a 


60 


K/W 


Ultra fast recovery rectifier diodes | BYW29 SERIES 


MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275°C; the heat source must not be in contact with the joint for more 
than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4mm from the seal, and should be supported during - 
bending. The bend radius must be no less than 1.0mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. a good thermal contact under the crystal area and slightly lower Rip »)p-, Values than does 
screw mounting. 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact, heatsink compound should be used between mounting base and heatsink. 
Values of Rip mb-h given for mounting with heatsink compound refer to the use of a metallic oxide- 
loaded compound. Ordinary silicone grease is not recommended. 

5. Rivet mounting (only possible for non-insulated mounting). 


Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 


OPERATING NOTES 
Dissipation and heatsink calculations 
a. The various components of junction temperature rise above ambient are illustrated in Fig.4. 


junction 


Rth j-mb 


mounting 
base 


Rth mb-h Rth j-e 


heatsink 


Rthh-a 


08400 


ambient Fig. 4. 


b. Any measurement of heatsink temperature should be made immediately adjacent to the device. 
c. The method of using Figs. 5 and 6 is as follows: 

Starting with the required current on the IF(av) axis, trace upwards to meet the appropriate duty 
cycle or form factor curve. Trace right horizontally and upwards from the required value on the 
Tamb scale. The intersection determines the Ry, mp-a- The heatsink thermal resistance value 

(Rth h-a) can be calculated from: 


Rth h-a > 8th mb-a ~Rth mb-h: 
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SQUARE-WAVE O 


PERATION 
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Fig.5 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. 
Power includes reverse current losses and switching losses up to f = 500 kHz. 


tt 


|} |+| eee fe ty 
ef : 
V beet: (bead 


'E(AV) = 'E(RMS) XV'5 


*Tmb scale is for comparison purposes and is correct only for Rif mb-a < 8-9 KW. 
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Fig.6 The right-hand part shows the interrelationship between the power (derived from the left-hand 


part) and the maximum permissible temperatures. 


500 kHz. 


Power includes reverse current losses and switching losses up to f 


a = form factor = |F(RMS)/!F(AV)- 
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Fig.12 Maximum IRR at Tj = 25 OC. 
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BYW29F SERIES 


ULTRA FAST RECOVERY, ELECTRICALLY-ISOLATED 
RECTIFIER DIODES 


Glass-passivated, high-efficiency epitaxial rectifier diodes in SOT-186 (full-pack) envelopes, featuring 
low forward voltage drop, ultra fast reverse recovery times with very low stored charge and 
soft-recovery characteristic. Their electrical isolation makes them ideal for mounting on acommon 
heatsink alongside other components without the need for additional insulators. They are intended for 
use in switched-mode power supplies and high-frequency circuits in general, where both low conduction 
losses and low switching losses are essential. 


QUICK REFERENCE DATA 


BYW29F —50 100 150 200 
Repetitive peak reverse voltage VRRM max. 50 100 150 200 +V 
Average forward current lF(AV) max. 8 A 
Forward voltage VE < 0.8 V 
Reverse recovery time trr = 25 ns 


MECHANICAL DATA Dimensions in mm 
Fig.1 SOT-186 (full-pack). 


{ 

3.5 max 

not tinned | 
f 
1.55 max—> 
100.4) 
=< 1.3 
2s oe M2296 


Net mass: 2 g. 


The seating plane is electrically isolated from all terminals. 
Accessories supplied on request (see data sheets Mounting instructions for F-pack devices and 
Accessories for SOT-186 envelopes). 
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BYW29F SERIES 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages BYW29F—50 
Repetitive peak reverse voltage VRRM V 
Crest working reverse voltage VRWM V 
Continuous reverse voltage (note 1) VR V 
Currents 
Average forward current; switching 
losses negligible up to 500 kHz (note 2); 
square wave; 6 = 0.5; up to Tmp = 108°C = IF( ay) max. 8 A 
sinusoidal; up to Tmp = 114 °C lE(AV) max. 7.3 A 
R.M.S. forward current lF(RMS) =-™max. 11.5 A 


Repetitive peak forward current 

tp = 20 us, 6 = 0.02 l-FRM max. 240 A 
Non-repetitive peak forward current 

half sine-wave; Tj = 150 OC prior to 

surge; with reapplied VRwM max 


t=10ms lESM max. 80 A 

t=8.3 ms lIESM max. 100 A 
[?t for fusing (t = 10 ms) It max. 32 A?s 
Temperatures 
Storage temperature Tstg —40 to +150 oC 
Junction temperature Tj max. 150 OC 
ISOLATION 
Peak isolation voltage from all 

terminals to external heatsink Visol max. 1000 V 
Isolation capacitance from cathode 

to external heatsink (note 3) Cy typ. 12 pF 
Notes: 


1. To ensure thermal stability: Rth j-g < 11.6 K/W. 
2. The quoted temperatures assume heatsink compound is used. 


3. Mounted without heatsink compound and 20 Newtons pressure on the centre of the envelope. 
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Ultra fast recovery, isolated rectifier diodes BYW29F SERIES 


THERMAL RESISTANCE 


From junction to external heatsink with minimum 
of 2 kgf (20 Newtons) pressure on the centre 
of the envelope, 
with heatsink compound Rth j-h = 5:5 K/W 
without heatsink compound Rth j-h 12 K/W 


Free air operation 

The quoted value of Rth j-a should be used only when no leads of other dissipating components run to 
the same tie point. 

Thermal resistance from junction to ambient 

in free air, mounted on a printed circuit board Rth j-a = 55 K/W 
CHARACTERISTICS 

Tj = 25 °C unless otherwise stated 


Forward voltage 


IF =8A; Tj = 150 GC VE < 0.8 V* 

IF =20A VE < 1.3 \V* 
Reverse current 

VR = VRWM max: Tj = 100 °C IR < 0.6 mA 

VR = VRWM max IR < 10 MA 


Reverse recovery when switched from 
lr =1Ato Vp = 30 V with —dl ¢/dt = 100 A/us; 


recovery time ter < 25 ns 

lp =2A to Vp = 30 V with —dl ¢/dt = 20 A/ps; 

recovered charge Os < 11 nC 

l—F =10A to Vp & 30 V with —dl ¢/dt = 50 A/ys; 

Tj = 100 °C; peak recovery current IRRM < 2 A 
_ Forward recovery when switched tol—f =1A 

with dl ¢/dt = 10 A/us Ver typ. 0.9 V 

M80—1319/3 


IRRM 
Ip M1247 time 


Fig.2 Definition of try, Ag and IRR. Fig.3 Definition of V¢,. 


*Measured under pulse conditions to avoid excessive dissipation. 
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MOUNTING INSTRUCTIONS 


1. 


The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for | 
more than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 


bending. The bend radius must be no less than 1 mm. 


. Mounting by means of a spring clip is the best mounting method because it offers a good thermal 


contact under the crystal area and slightly lower R¢h j-h Values than screw mounting. The force 
exerted on the top of the device by the clip should be at least 2 kgf (20 Newtons) to ensure good 
thermal contact and must not exceed 3.5 kgf (35 Newtons) to avoid damage to the device. | 


. If screw mounting is used, it should be M3 cross-recess pan head. 
Minimum torque to ensure good thermal contact: 5.5 kgf (0.55 Nm) 
Maximum torque to avoid damage to the device: 8.0 kgf (0.80 Nm) 


. For good thermal contact, heatsink compound should be used between baseplate and heatsink. 


Values of Rep j-h given for mounting with heatsink compound refer to the use of a metallic oxide- 
loaded compound. Ordinary silicone grease is not recommended. 


. Rivet mounting. 


It is not recommended to use rivets, since extensive damage could result to the plastic, which could 
destroy the insulating properties of the device. 


. The heatsink must have a flatness in the mounting area of 0.02 mm maximum per 10 mm. 


Mounting holes must be deburred. 


OPERATING NOTES 
The various components of junction temperature rise above ambient are illustrated in Fig.4. 


> junction 


Rth j—h 


heatsink Reh j—a 


Rth h—a 


M2284 ambient 


Fig.4. 


Any measurement of heatsink temperature should be immediately adjacent to the device. 
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Ultra fast recovery, isolated rectifier diodes BYW29F SERIES 


SQUARE-WAVE OPERATION 


Fig.5 Power rating. 


The power loss in the diode should first be 
determined from the required forward current 
on the IF(AV) axis and the appropriate duty 
cycle. 


Having determined the power (P), use Fig.7 (if 
heatsink compound is not being used) or Fig.8 
(if heatsink compound is being used) to 

determine the heatsink size and corresponding 
maximum ambient and heatsink temperatures. 


Note: P = power including reverse current losses 
but excluding switching losses. 


V bese cal 


'E(AV) = 'F(RMS) XV'5 


Fig.6 Power rating. 


The power loss in the diode should first be 
determined from the required forward current 
on the IF(AV) axis and the appropriate form 
factor. 


Having determined the power (P), use Fig.7 (if 
heatsink compound is not being used) or Fig.8 
(if heatsink compound is being used) to 

determine the heatsink size and corresponding 
re Aa maximum ambient and heatsink temperatures. 


Fe a ee ee 
pte Pee Note: P = power including reverse current losses 
+H ce f ia but excluding switching losses. 


|| ttt | fl 28 yyy 


a= form factor = l-(RMs)/lF(AV) 
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Fig.7 Heatsink rating; 
without heatsink compound. 
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Fig.8 Heatsink rating; 
with heatsink compound. 
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1 us<tp <1 ms. 
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Fig.12 Maximum t,, at Tj = 100 °C. 


Fig.13 Maximum Qg at Tj = 25 °C. 
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Fig.16 Transient thermal impedance: —— with heatsink compound; — — — without heatsink compound. 


BYW 30 SERIES 


ULTRA FAST RECOVERY RECTIFIER DIODES — 


Glass-passivated, high-efficiency epitaxial rectifier diodes in DO-4 metal envelopes, featuring low 
forward voltage drop, ultra fast reverse recovery times, very low stored charge and soft recovery 
characteristic. They are intended for use in switched-mode power supplies and high-frequency circuits 
in general, where low conduction and switching losses are essential. The series consists of normal 
polarity (cathode to stud) types. 


QUICK REFERENCE DATA 


BYW30-50 | 100 150 | 200 
Repetitive peak reverse voltage VRRM max. 50 100 150 200 V 


Average forward current IF(AV) max. 14 A 
Forward voltage VE < 0.8 V 
Reverse recovery time trr < 30 ; ns 
MECHANICAL DATA Dimensions in mm 


Fig.1 DO-4: with metric M5 stud (¢5 mm); e.g. BYW30—50. 
with 10-32 UNF stud (¢4.83 mm); e.g. BYW30-50U. 


‘ 1,5 20,3. M1563 
7 max aoe 
Net mass: 6 g Supplied with device: 1 nut, 1 lock washer 
Diameter of clearance hole: max. 5.2 mm Torque on nut: min. 0.9 Nm (9 kg cm) 
max. 1.7 Nm (17 kg cm) 
Accessories supplied on request: Nut dimensions across the flats: 
see ACCESSORIES section. M5: 8.0 mm; 10-32 UNF: 9.5 mm. 


= Products approved to CECC 50 009-001, available on request. 
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Limiting values in accordance with the Absolute Maximum System (IEC 134) 


BYW30—50 


RATINGS 

Voltages* 

Repetititve peak reverse voltage VRRM 
Crest working reverse voltage VRWM 
Continuous reverse voltage VR 
Currents 


Average forward current; switching 
losses negligible up to 500 kHz 
square wave; 5 = 0.5; up to Tmp = 120 PC 
Up tO Tmp = 125 PC 


sinusoidal; up to Tmp = 125 PC 


R.M.S. forward current 

Repetitive peak forward current 
tp = 20 us; 6 = 0.02 

Non-repetitive peak forward current 
half sine-wave; qj = 150 °C prior to surge; 
with reapplied VRWwMmax: 


= 10ms 
t = 8.3 ms 


17+ for fusing (t = 10 ms) 


Temperatures 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 

From junction to mounting base 
From mounting base to heatsink 

a. with heatsink compound 

b. without heatsink compound 
Transient thermal impedance; t = 1 ms 


MOUNTING INSTRUCTIONS 


|F(AV) 
[F(AV) 


lF(AV) 
lF(RMS) 


lFRM 


lFSM 
lIFSM 
ae 


T stg 


Tj 


Rth j-mb 


Rth mb-h 
Rth mb-h 
Zth j-mb 


max. 


max. 


—55 to +150 
150 


2.2 


0.5 
0.6 
0.3 


> > YPPY 


The top connector should be neither bent nor twisted; it should be soldered into the circuit so that 


there is no strain on it. 


During soldering the heat conduction to the junction should be kept to a minimum. 


*To ensure thermal stability: Rtp j-g <5.6 K/W (continuous reverse voltage). 
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Ultra fast recovery rectifier diodes BYW 30 SERIES 


CHARACTERISTICS 


Forward voltage 


Ip = 15 A; Tj = 150 °C VE < 0.8 V* 

IF = 50 A; Tj = 25 °C Ve = 1.3 V* 
Reverse current 

VR = VRWM max: Tj = 100 °C IR < 1.3 mA 

Tj = 25°C IR < 50 LA 

Reverse recovery when switched from 

l—F =1A to VR 2 30 V with —dl¢/dt = 100 A/us; 

Tj = 25 °C; recovery time trr < 30 ns 

lp =2A to VR = 30 V with —dl e¢/dt = 20 A/us; 

Tj = 25 °C; recovered charge OQ, < 15 nc 

l—F = 10 A to Vy = 30 V with —dl¢/dt = 50 A/us; 

Tj = 100 °C; peak recovery current IRRM < 4 A 
Forward recovery when switched to I- = 10A 

with dlp/dt = 10 A/us; Tj = 25 OC Ver typ. 1.0 V 


M80 131973 


IF 
10% 
time 
VF 
Vfr 
100 % 
IRRM 
Ip M1247 time 
Fig.2 Definition of t,,, Q, and IRR». Fig.3 Definition of V¢r. 


*Measured under pulse conditions to avoid excessive dissipation. 
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SQUARE-WAVE OPERATION 
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Fig.4 The right-hand part shows the interrelationship between the power (derived from the left-hand 


part) and the maximum permissible temperatures. Power includes reverse current losses and switching 


losses up to f = 500 kHz. 
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leE(RMS) XV5 


lE(AV) 


*Tmb scale is for comparison purposes and is correct only for Rif mb-a < 3-1 KW. 
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Fig.5 The right-hand part shows the interrelationship between the power (derived from the left-hand 


part) and the maximum permissible temperatures. 


a = form factor = |F(Rws)/IF(AV)- 


*Tmb scale is for comparison purposes and is correct only for Reh mb-a < 17 KW. 
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Fig.9 Maximum t,, at Tj = 100 °C. 


= 25 9C. 


Fig.8 Maximum tr, at Tj 
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ULTRA FAST RECOVERY RECTIFIER DIODES 


Glass-passivated, high-efficiency epitaxial rectifier diodes in DO-4 metal envelopes, featuring low 
forward voltage drop, ultra fast reverse recovery times, very low stored charge and soft recovery 
characteristic. They are intended for use in switched-mode power supplies and high-frequency circuits 


BYW31 SERIES 


in general, where low conduction and switching losses are essential. The series consists of normal 


polarity (cathode to stud) types. 


QUICK REFERENCE DATA 


BYW31—50 100 150 200 
Repetitive peak reverse voltage VRRM max. 50 100 150 200 


Average forward current lE(AV) max. 
Forward voltage VE << 
Reverse recovery time try < 


MECHANICAL DATA 


Fig.1 DO-4; with metric M5 stud (¢5 mm); e.g. BYW31—50. 
with 10-32 UNF stud (¢4.83 mm); e.g. BYW31—50U. 


Net mass: 7 g Supplied with device: 1 nut, 1 lock washer 


Diameter of clearance hole: max. 5.2 mm 


Accessories supplied on request: 
see ACCESSORIES section. 


= Products approved to CECC 50 009-002, available on request. 


28 
0.8 
A0 


Dimensions in mm 


M0153A 


Torque on nut: min. 0.9 Nm (9 kg cm) 


max. 1.7 Nm (17 kg cm) 


Nut dimensions across the flats; 
M5: 8.0 mm; 10-32 UNF: 9.5 mm 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages 

Repetitive peak reverse voltage VRRM 
Crest working reverse voltage VRWM 
Continuous reverse voltage” VR 


Currents 


Average forward current; switching 
losses negligible up to 500 kHz 
square wave; 6 = 0.5; up to Tmp = 122 °C 
up to Tmp = 125 OC 


sinsusoidal; up to Tmp = 127 PC 


R.M. S. forward current 
Repetitive peak forward current 
tp = 20 us; 56 = 0.02 
Non-repetitive peak forward current 
half sine-wave; Tj = 150 OC prior to surge; 
with reapplied Vawmmax: 
t= 10ms 
t= 8.3 ms 


I?t for fusing (t = 10 ms) 


Temperatures 
Storage temperature 
Junction temperature 


THERMAL RESISTANCE 
From junction to mounting base 
From mounting base to heatsink 
a. with heatsink compound 

b. without heatsink compound 


Transient thermal impedance: t = 1 ms 


MOUNTING INSTRUCTIONS 


The top connector should be neither bent nor twisted; it should be soldered into the circuit so that there 


is no strain on it. 


BYW31—50 


lF(AV) 
lF(AV) 


IF(AV) 


lE(RMS) 


IFRM 


Rth j-mb 


Rth mb-h 
Rth mb-h 


Zth j-mb 


max. 


550 


320 
380 


500 


—55 to +150 
150 


1.0 


0.3 
0.5 


0.2 


During soldering the heat conduction to the junction should be kept to a minimum. 


+f 


*To ensure thermal stability: Rip j-a < 4.9 K/W (continuous reverse voltage). 
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Ultra fast recovery rectifier diodes BYW31 SERIES 


CHARACTERISTICS 


Forward voltage 


IF = 30A; Tj = 150 OC VE < 0.8 v* 
IF = 100 A; Tj = 25 °C Ve < 1.3 V* 
Reverse current 
VR = VRWM max: Tj = 100 °C IR < 1.5 mA 
Tj = 259C IR e 100 LA 
J 
Reverse recovery when switched from 
IF =1 Ato Vp = 30 V with —dl¢/dt = 100 A/us; 
Tj = 25 °C; recovery time trr = 40 ns 
IF =2Ato Vp = 30 V with —di¢/dt = 20 A/us; 
Tj = 25 °C: recovered charge OQ, ad 20 nC 
[FE =10 A to Vp = 30 V with —dl_e/dt = 50 A/us; 
Tj = 100 °C; peak recovery current IRRM <— 4 A 
Forward recovery when switched to Ilr = 10A 
with dlp/dt = 10 A/us; Tj = 25 OC Ver typ. 1 V 
M80—1319/3 
IF 
f 10% 
time 
VF 
Vfr 
100% 
IRRM 
Ip M1247 time 
Fig.2 Definition of t-,, Q, and IRr»y. Fig.3 Definition of V¢r. 


*Measured under pulse conditions to avoid excessive dissipation. 
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BYW31 SERIES 
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Fig.8 Maximum try at Tj = 25 OC. 
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BYW92 SERIES 


ULTRA FAST RECOVERY RECTIFIER DIODES = 


Glass-passivated, high-efficiency epitaxial rectifier diodes in DO-5 metal envelopes, featuring low 
forward voltage drop, ultra fast reverse recovery times, very low stored charge and soft recovery 
characteristic. They are intended for use in switched-mode power supplies and high-frequency circuits 
in general, where low conduction and switching losses are essential. The series consists of normal 
polarity (cathode to stud) types. 


QUICK REFERENCE DATA 


BYW92—50 100 150 200 
Repetitive peak reverse voltage VRRM max. 50 100 150 200 V 
Average forward current IF(AV) max. 40 A 
Forward voltage VE < 0.8 V 
Reverse recovery time ter < 40 ns 


MECHANICAL DATA Dimensions in mm 


Fig.1 DO-5: with metric M6 stud (¢ 6 mm); e.g. BYW92-50. 
with % in x 28 UNF stud (¢ 6.35 mm); e.g. BYW92—50U. 


15.3 max 


Net mass: 22 g Supplied with device: 1 nut. 1 lock washer 

Diameter of clearance hole: max. 6.5 mm Torque on nut: min. 1.7 Nm (17 kg cm) 

Accessories supplied on request: max. 3.5 Nm (35 kg cm) 
see ACCESSORIES section. Nut dimensions across the flats: 


M6: 10 mm; % in x 28 UNF: 11.1 mm 


= Products approved to CECC 50 009-003, available on request. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Voltages BYW92—50 
Repetitive peak reverse voltage VRRM V 
Crest working reverse voltage VRWM Vv 
Continuous reverse voltage* VR V 
Currents 
Average forward current; switching 
losses negligible up to 500 kHz 
“square wave; 6 = 0.5; up to Tmp = 110 PC lE(AV) max. 40 A 
UP to Tmpb = 125 PC lF(AV) max. 27 A 
sinusoidal; up to Tryp = 115 OC | lE(AV) max. 35 A 
up to Tmph = 125 OC lE(AV) max. 26 A 
R.M.S. forward current lF(RMS) max. | 55 A 
Repetitive peak forward current 
tp = 20 us; 6 = 0.02 lIFRM max. 800 A 
Non-repetitive peak forward current 
half sine-wave; Tj = 150 °C prior to surge; 
with reapplied VawMmax: 
t= 10ms lESM max. 500 A 
t=8.3 ms lEFSM max. 600 A 
I17t for fusing (t = 10 ms) 7 max. 1250 A’s 
Temperatures 
“—— Storage temperature T stg —55 to +150 oC 
Junction temperature Tj max. 150 oC 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 1.0 K/W 
From mounting base to heatsink 
a. with heatsink compound Rth mb-h = 0.3 K/W 
b. without heatsink compound Rth mb-h = 0.5 K/W 
Transient thermal impedance; t = 1 ms Zth j-mb = 0.2 K/W 


MOUNTING INSTRUCTIONS 


The top connector should be neither bent nor twisted; it should be soldered into the circuit so that 
there is no strain on it. 


During soldering the heat conduction to the junction should be kept to a minimum. 


*To ensure thermal stability: Rip j-a <4.9 KW 
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Ultra fast recovery rectifier diodes BYW92 SERIES 


CHARACTERISTICS 


Forward voltage 


IF = 35A;Tj = 150°C VE < 0.8 V* 
IF = 100A; Tj = 25°C VE < 1.3 V* 
Reverse-current 
VR = VRRMmax: Tj = 100 °C IR << 2.5 mA 
Tj = 25°C IR < 100 MA 
J 
Reverse recovery when switched from 
lF = 1 Ato Vp 230 V with —dip/dt = 100 A/us; 
Tj = 25 OC; recovery time try < 40 ns 
l—F =2A to Vp 230 V with —di¢/dt = 20 A/us; 
Tj = 25 OC; recovered charge OQ, < 20 nc 
IF = 10A to V_p = 30 V with —dl_¢/dt = 50 A/us; 
Tj = 100 OC; peak recovery current IRRM st 4.5 A 
Forward recovery when switched to |l- = 10A 
with dlp /dt = 10 A/ys; Tj = 25 OC Ver typ. 1.0 V 
M80—1319/3 
IF 
10 % 
time 
If 
VF 
N Vir 
dle 10 %o 
dt 100% 
RRM 
IR M1247 time 
Fig.2 Definition of trr, Og and IRR. Fig.3 Definition of Vr. 


*Measured under pulse conditions to avoid axcessive dissipation. 
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SQUARE-WAVE OPERATION 
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Fig.4 The right-hand part shows the interrelationship between the power (derived from the left-hand 


part) and the maximum permissible temperatures. Power includes reverse current losses and switching 


losses up to f = 500 kHz. 


lF(RMS) XV 
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*T mb scale is for comparison purposes and is correct only for Rit mb-a < 3-6 K/W. 
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Ultra tast recovery rectifier diodes 


SINUSOIDAL OPERATION 
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Fig.5 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. Power includes reverse current losses and switching 
losses up to f = 500 kHz. 

a = form factor = lF(RMs)/IF(AV)- 
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Fig.6 Maximum permissible repetitive peak forward current for square or sinusoidal currents; 
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Fig.8 Maximum try at Tj = 25 OC. 
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BYW93 SERIES 


ULTRA FAST RECOVERY RECTIFIER DIODES = 


Glass-passivated, high-efficiency epitaxial rectifier diodes in DO-5 metal envelopes, featuring low 
forward voltage drop, ultra fast reverse recovery times, very low stored charge and soft recovery 
characteristic. They are intended for use in switched-mode power supplies and high-frequency circuits 
in general, where low conduction and switching losses are essential. The series consists of normal 
polarity (cathode to stud) types. 


QUICK REFERENCE DATA 


BYW93—50 100 150 200 
Repetitive peak reverse voltage VRRM max. 50 100 150 200 
Average forward current lE(AV) max. 60 A 
Forward voltage VE << 0.8 V 
Reverse recovery time trr < 45 ns 
MECHANICAL DATA Dimensions in mm 


Fig.1 DO-5; with metric M6 stud (¢ 6 mm): e.g. BYW93—50 
with % in x 28 UNF stud (¢ 6.35 mm); e.g. BYW93—50U 


15.3 max 


M0037 


Net mass: 22 g Supplied with device: 1 nut, 1 lock washer 
Diameter of clearance hole: max. 6.5 mm Torque on nut: min. 1.7 Nm (17 kg cm) 


Accessories supplied on request: max. 3.5 Nm (35 kg cm) 
see ACCESSORIES section. Nut dimensions across the flats: M6: 10 mm, 
% in x 28 UNF: 11.1 mm 


_— 
@ Products approved to CECC 50 009-028, available on request. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages 

Repetitive peak reverse voltage VRRM 
Crest working reverse voltage VRWM 
Continuous reverse voltage* VR 
Currents 


Average forward current; switching 
losses negligible up to 500 kHz 
square wave; 5 = 0.5; up to Tmph = 110 PC 
up to Tmpb = 125 PC 


sinusoidal; up to Tmp = 115 PC 
up to Tmp = 125 PC 
R.M.S. forward current 
Repetitive peak forward current 
tp = 20 us; 6 = 0.02 


Non-repetitive peak forward current 
half sine-wave; Tj = 150 OC prior to surge; 
with reapplied VRWMmax: 
= 10ms 
t= 8.3 ms 


17+ for fusing (t = 10 ms) 
Temperatures 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to mounting base 


From mounting base to heatsink 
a. with heatsink compound 


b. without heatsink compound 


Transient thermal impedance; t = 1 ms 


MOUNTING INSTRUCTIONS 


BYW93—50 


lF(AV) 
IF(AV) 
lF(AV) 
lF(AV) 


lF(RMS) 


IFRM 


lFSM 
lIFSM 


I?t 


T stg 
j 


Rth j-mb 
Rth mb-h 


Rth mb-h 
Zth j-mb 


max. 


max. 


1500 


800 
1000 


3200 


—55 to +150 
150 


0.7 


0.2 
0.3 


0.32 


> bP Py 


The top connector should be neither bent nor twisted; it should be soldered into the circuit so that 


there is no strain on it. 


During soldering the heat conduction to the junction should be kept to a minimum. 


*To ensure thermal stability: Rth j-g <3.0 K/W. 
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Ultra fast recovery rectifier diodes BYW93 SERIES 


CHARACTERISTICS 


Forward voltage 


IF = 50 A; Tj = 150°C VE < 0.8 V* 
IF = 150A; Tj = 25°C VE < 1.3 V* 
Reverse current 
qj = 250°C IR < 250 uA 
Reverse recovery when switched from 
l—F =1A to Vp = 30 V with —dlpe/dt = 100 A/us; 
Tj = 25 °C; recovery time a < 45 ns 
IF =2A to Vp 2 30 V with —dl¢/dt = 20 A/us 
Tj = 25 OC; recovered charge OQ, me 35 nC 
l—F = 10 Ato Vp = 30 V with —di¢/dt = 50 A/ps; 
Tj = 100 °C; peak recovery current IRRM < 6 A 
Forward recovery when switched to l- = 10A 
with dlp /dt = 10 A/us; Tj = 25 OC Ver typ. 1.0 V 
M80—1319/3 
IF 
10 % 
time 
Vel 
Vfr 
100 % 
IRRM 
TR M1247 time 
Fig.2 Definition of t-,, Q, and IRR». Fig.3 Definition of V¢,. 


*Measured under pulse conditions to avoid excessive dissipation. 
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SQUARE-WAVE OPERATION 
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Fig.4 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. 
Power includes reverse current losses. 


t 
tiie, 
V Cees od 


lE(Av) = 'E(RMS) XV 5 


*Tmb scale is for comparison purposes and is correct only for Rth mb-g < 2.1 K/W 
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Fig.6 The right-hand part shows the interrelationship between the power (derived from the left-hand 
form factor = |F(RMsS)/IF(AV)- 


part) and the maximum permissible temperatures. 


Power includes reverse current losses. 
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Fig.6 Maximum permissible repetitive peak forward current for square or sinusoidal currents; 


Tus<tp <1 ms. 
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Fig.8 Maximum ty, at Tj = 25 OC. 
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BYX30 SERIES 


FAST SOFT-RECOVERY RECTIFIER DIODES 


@ With controlled avalanche Also available to BS9333-F002 
Diffused silicon diodes in DO-4 metal envelopes, capable of absorbing transients. 
They are primarily intended for use in high-frequency power supplies, thyristor 

inverters and multi-phase power rectifier applications. 

The series consists of the following types: . 

Normal polarity (cathode to stud): BYX30-200 to BYX 30-600 

Reverse polarity (anode to stud): BYX30-200R to BYX30-600R. 


QUICK REFERENCE DATA 
BY X30-200(R) | 300(R)| 400(R)| 500(R) | 600(R) 


Crest working reverse voltage Vawn max. 200 


Reverse avalanche breakdown 
voltage V(BR)R 


Average forward current 
Non-repetitive peak forward current 
Non-repetitive peak reverse power 


Reverse recovery time 


MECHANICAL DATA Dimensions in mm 


DO-4; Supplied with device: 1 nut, 1 lock-washer 
Nut dimensions across the flats: 9.5 mm 


10-32UNF 
4.83 
max 
MO184A 

Net mass: 7¢ Torque on nut: min. 0.9 Nm 
Diameter of clearance hole: max. 5. 2 mm (9 kg cm) 
Accessories supplied on request : max. 1. 7 Nm 
see ACCESSORIES section (17 kg cm) 


The mark shown applies to the normal polarity types. 


April 1984 465 


BYX30 SERIES 


466 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Voltages) BYX 30- 200(R) | 300(R) | 400(R) | 500(R) | 600(R) 
Crest working reverse voltage VRwmM max. 200 Vv 
Continuous reverse voltage Ve max. AO Ie ee Vv 
Currents 
Average forward current (averaged 
over any 20 ms period) up to Tmp = 100 °C In(Ay) max. 14 A 
at Typ = 125°C Ip(ay) max. 7.5 A 
R.M.S. forward current Ir(RMS) max. 22 A 
Repetitive peak forward current IFRM max. 310 A 
Non-repetitive peak forward current 
(t = 10 ms; half-sinewave) Tj = 150°C prior to surge; 
with reapplied Vp why max. leom max, 250 A 
12t for fusing (t = 10 ms) I2t max. 312 A2s 
Reverse power dissipation 
Repetitive peak reverse power dissipation 
t = 10 us (square wave; f = 50 Hz) T; = 150°C PRRM max. 5.5 kW 
Non-repetitive peak reverse power dissipation 
t = 10 us (square wave) T, = 25 °C prior to surge PRSM max. 18 kW 
j = 150 °C prior to surge PRsm max. 5.5 kW 
Temperatures 
Storage temperature | T stp -55 to +150 °% 
Junction temperature T; max. 150 °C 
THERMAL RESISTANCE 
From junction to ambient in free air Rthj-a = 50 °C/w 
From junction to mounting base Rth j-mb = 1.3 °C/W 
From mounting base to heatsink Rth mb-h = 0.5 °C/W 


1) To ensure thermal stability : Rth j-a < 2-5 °C/W (continuous reverse voltage) or 
< 59°C/W (a.c.). 

For smaller heatsinks Tj max should be derated. For a.c. see page 469. 

For continuous reverse voltage: if Ry, j-a = 5 °CMNW, then Tj max = 135 9C, 


‘if Reh j-a = 10°C/W, then T; max = 120 °C. 
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Fast soft-recovery rectifier diodes with controlled avalanche BYX30 SERIES 


CHARACTERISTICS 
BYX30-200(R) | 300(R) 1400(R) [500(R) |600(R) 

Forward voltage 

Ip = 50 A; T, = 25°C VE 3.2 Vv }) 
Reverse breakdown voltage 

Re tye © V@RIR = 1080 1080 ¥ 
Reverse current 

VR = VRWMmax: Tj = 125 OC IR < 4,0 : 4.0 mA 
Reverse recovery charge when switched from 

Ip =2 Ato Vp= DV; 

with -dIp /dt = 100 A/us; T) = 25°C Qa, < 0. 70 pC 
Reverse recovery time when switched from 

Ip =1Ato Vp = DV; 

-dI, /dt = 50 A/us; Tj = 25°C tx < 200 ns 


7270734.2 


IR 


OPERATING NOTES 


ie Square -wave operation 


When If has been flowing sufficiently long for the steady state to be established, there 
will be a charge due to minority carriers present. Before the device can block in the 
reverse direction this charge must be extracted. This extraction takes the form ofa 
reverse transient (see figure above). The majority of the power dissipation due to the 
reverse transient occurs during fall time as the rectifier gradually becomes reverse 
biased, and the mean power will be proportional to the operating frequency. The mean 
value of this power loss can be derived from the graphs on page 474. 


1) Measured under pulse conditions to avoid excessive dissipation. 


March 1978 


467 


BYX30 
SERIES 


OPERATING NOTES (continued) 


2. Sine wave operation 


Power loss in sine wave operation will be considerably less owing to the much 
slower rate of change of the applied voltage (and consequently lower values of 
IRRM),. so that power loss due to reverse recovery may be safely ignored for 


frequencies up to 20 kHz. 
3. Determination of the heatsink thermal resistance 


Example: 
Assume a diode, used in an inverter. 


frequency f = 20 kHz 
duty cycle 5 = 0.5 
ambient temperature Tamb = 45 °C 
switched from IF = 12 A 
to VR = 400 V 
at a rate - < = 20 A/us 


At a duty cycle 6 = 0.5 the average forward current Ipay = 0A. 

From the upper graph on page 469 it follows,that at Ip,y = 6 A the average for- 
ward power + average leakage power = 15 W (point A). 

The additional power losses due to switching-off can be read from the nomogram 
on page 474 (the example being based on optimum use, 1.e. T; = 150 °C). Starting 


from I; = 12 A on the horizontal scale trace upwards until the appropriate line 


= < = 20 A/us. From the intersection trace horizontally to the right until the 


line for f = 20 kHz. Then trace downwards to the line Vp = 400 V and ultimately 


trace horizontally to the left and on the vertical axis read the additional average 
power dissipation Pray = 4 W. 


Therefore the total power dissipation P,,, = 15 W + 4 W = 19 W (point B of the 


upper graph on page 469). From the right hand part follows the thermal resistance 
required at T,,., = 46 °C. 


Rth mb-a* 4 °C/W 
The contact thermal resistance R¢h mb-h = 0.5 9C/W. 


Hence the heatsink thermal resistance should be: 


Rth h-a = Rth mb-a ~ Reh mb-h 7 (4 = 0.5) OC/W = 3.5 OC/W. 
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BYX46 SERIES 


FAST SOFT-RECOVERY RECTIFIER DIODES 


@ With controlled avalanche 


Diffused silicon diodes in DO-4 metal envelopes, capable of absorbing transients. They are primarily 
intended for use in high-frequency power supplies, thyristor inverters and multi-phase power rectifier 
applications. 


The series consists of the following types: 
Normal polarity (cathode to stud): BY X46-200 to BY X46-600. 
Reverse polarity (anode to stud): BYX46-200R to BY X46-600R 


QUICK REFERENCE DATA 


Crest working reverse voltage VRWM max. 600 V 
Reverse avalanche breakdown voltage ViBR)JR > 250 750 V 
Average forward current lIF(AV) max. 22 A 
Non-repetitive peak forward current lESM max. 300 A 
Non-repetitive peak reverse power PRSM max. 18 kW 
Reverse recovery time trr < 200 ns 
MECHANICAL DATA Dimensions in mm 


DO-4 Supplied with device: 1 nut, 1 lock-washer 
Nut dimensions across the flats: 9,5 mm 


10-32UNF 


MO184A 
Net mass: 7 g Torque on nut: min. 0,9 Nm 
Diameter of clearance hole: max. 5,2 mm (9 kg cm) 
Accessories supplied on request: max. 1,7 Nr 
see ACCESSORIES section (17 kg cm) 


The mark shown applies to the normal polarity types. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages * 

Crest working reverse voltage VRWM 
Continuous reverse voltage VR 
Currents 


Average forward current (averaged over 
any 20 ms period) 


up to Tmp = 100 OC lE(AV) 

at Tmb = 125 OC lE(AV) 
R.M.S. forward current lE(RMS) 
Repetitive peak forward current lERM 


Non-repetitive peak forward current 
(t= 10 ms; half-sinewave) Tj = 165 °C 
prior to surge; with reapplied 
VRWMmax lFSM 
1? t for fusing (t = 10 ms) It 


Reverse power dissipation 
Repetitive peak reverse power dissipation 

t= 10 us (square wave; f = 50 Hz) 

i= 100 °C Parmu 
Non-repetitive peak reverse power 

dissipation t = 10 us (square wave) 


Tj = 25 °C prior to surge PRSM 
Tj = 165 °C prior to surge PRSM 

Temperatures 

Storage temperature | Tstg 

Junction temperature qj 


THERMAL RESISTANCE 


max. 


max. 


max. 
max. 


max. 


max. 


max. 


max. 


max. 


max. 


max. 


From junction to ambient in free air Rth j-a 
From junction to mounting base Rthj-mb = 
From mounting base to heatsink Rth mb-h = 


BY X46-200(R)/300(R)/400(R)i500(R)/600( R) 


400 


300 
450 


9,5 


-55 to +165 
165 


50 
1,3 
0,5 


> b> DD 


A?s 


kW 


kW 
kW 


°C 
nd @ 


°C/W 
OC/W 
°C/W 


“ To ensure thermal stability: Rtp ja < 2,5 °C/W (continuous reverse voltage) or < 5 °C/W (a.c.). For 
smaller heatsinks Tj max should be derated. For a.c. see page 479. For continuous reverse voltage: if 


Rth j-a = 5 OC/W, then Tj max = 135 °C; if Rth j-a = 10 °C/W, then T; max = 125 OC. 
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CHARACTERISTICS 


BY X46-200(R)|300( R)|400(R)/500(R)/600( R) 
Forward voltage 


Ip = 50 A; Tj) = 25°C VE 
Reverse breakdown voltage 
IR = 5 mA; Tj = 25 OC V(BR)R 


Reverse current 

Vr = VRWMmax: Tj = 125 OC IR 
Reverse recovery charge when switched from 

IF=2AtoVRa230V; 

—dl¢/dt = 100 A/us; qj = 25 OC OQ, < 0,70 uC 
Reverse recovery time when switched from 

lp =1AtoVR230V; 

—dI¢/dt = 50 A/us; qj = 25 OC trr < 200 ns 


Ip 


100 %/o 


! 


7270734.2 


OPERATING NOTES 


1. Square-wave operation 


When If has been flowing sufficiently long for the steady state to be established, there will be a 
charge due to minority carriers present. Before the device can block in the reverse direction this 
charge must be extracted. This extraction takes the form of a reverse transient (see figure above). 
The majority of the power dissipation due to the reverse transient occurs during fall time as the 
rectifier gradually becomes reverse biased, and the mean power will be proportional to the operating 
frequency. The mean value of this power loss can be derived from the graphs on page 484. 


* Measured under pulse conditions to avoid excessive dissipation. 
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OPERATING NOTES (continued) 
2. Sine wave operation 


Power loss in sine wave operation will be considerably less owing to the much 
slower rate of change of the applied voltage (and consequently lower values of 
IRRM), so that power loss due to reverse recovery may be sately ignored for 
frequencies up to 50 kHz. 


3. Determination of the heatsink thermal resistance 
Example: 


Assume a diode, used in an inverter. 


frequency f = 20 kHz 
duty cycle 6 = 00 
ambient temperature Tamb = 40 °C 
switched from Lp = «12 wA 
to VR = 300 V 
at a rate - < = 50 A/us- 


At a duty cycle 6 = 0.5 the average forward current IFAay = 6A. 

From the upper graph on page 479 it follows, that at Ipay = 6 A the average for- 
ward power + average leakage power = 13 W (point A). 

The additional power losses due to switching-off can be read from the nomogram 
on page 484 (the example being based on optimum use, 1.e. T; =165 °C). Starting 
from I; = 12 A on the horizontal scale trace upwards until the appropriate line 
-— =50 A/us.From the intersection trace horizontally to the right until the line 
for f = 20 kHz. Then trace downwards to the line Vp = 300 V and ultimately trace 
horizontally to the left and on the vertical axis read the additional average power 
dissipation Pray = 6 W. 

Therefore the total power dissipation P,.; = 13 W+ 6 W= 19 W (point B of the 
upper graph on page 479). 


From the right hand part of the upper graph on page 479 follows the thermal 
resistance, required at T,,1, = 40°C. 


R 


5 °c/w 
0.5 °C/W. 


Hence the heatsink thermal resistance should be: 


Rth mb-a 


The contact thermal resistance Rth mb-h 


Rth h-a =~ Rth mb-a~ Rth mb-h = (5 -~ Q. 5) OC/W = 4,5 OC/W. 
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P=power excluding avalanche and switching losses 


I interrelation between the power 
F(RMS) (derived from the left hand graph) 
Te (ay) and the max. allowable temperatures 


single phase: a= 1.6 
3- phase -@21:75 a= 
P |6-phase a=2.4 


= See eceene ines Ja pESGEEEEEA NANG Ga (AjeeTEEEEEE 


2Esz Thiel lAa LL TT TT TT INU INT ATO Sean 
FEE IS 8A EER RNIN OS °C/W EE 
40 | a= 2.47 +-++f SE RERRSRASESL EE SA OS US CHS SRS, 
Sea Py ey ee aI TAT IN AL ae eee eee 
Bae 27 Re SAREE Ree ACRIN TY a 
See Ra Rf / iS8 4eaRSSRe Baa VA \ Pie 
me TNELUINUIN LIV TTT Tt yy 
an 408 CORCTCNDRA NCCT TT 96 
Semey/ AEA \ | 
FEEL 
ae 
20 ee 439 

Be-|> 
|| | Mf IZ 

Arse | 7 Re 
a7 1s is el ae 
ae Sees Peis 

Sunes | | 
le chee | | 
Baka Sen AS SN 
; i 165 
0 10 20 30 40 0 50 100 150 200 
0 Ye) ee ae 
Re Tj =110°C Sa ane a 4 
SSS = 120°C Fr TTCMYCTCSCSsSCSs Sd] Maximum allowable repetitive 
p SS, a eee ce ’ a peak reverse power dissipation 
ee 4 A versus duration (f = 30 Hz 
RRMINAASSS 7 0c terns sation 2 
(kW) Q0ssK 444 a ei : 
. SSS” —— PRRM 
SSO 
Iwere, 

1 SSS epetitive operation - a = 
PE SSIS RSS ‘Sam in tus region pulse duration 
PTT ee gto 
ae Gah KN aaa 

PT ETT NANENNUT RASS 
Ne | > 
COT SSE fil Hf 
=o == Sasa eee 
Seer os er eariii 
es ae a a 
coi oi i 
a a 
0.01 0.1 1 10 pulse duration (ms) 


May 1970 479 


BY X46 
SERIES 


| en ne WE ES a GE Gs ee Gee eT i 
6 


10 duration (ms) 100 


BRR 428 £068 20628 as 

CS cae Ce ca ear a wae 
See on) aw 

[LIT iT 7 [fy | OP 

‘iy tA YF 7 


allowable non repetitive peak reverse 


pulse power dissipation in avalanche 


i 
] 


Mox. 


a FY 4ay, =) Ga ieee 
SRR 2 10) 4 Ae! eee A 
(eRe 2 2) 168 ew eee ee 


ii ee ae ae i A ei a 


ASAAIZL YF 


Wy ff 


rrr tor fT SD SS SEA AERTS | 
| yf vt 463 GE aes 
AY aoe Abies Ae ee ee 


ut 
a 
a 
a 
| 
< 
|S 
i_< 
i 
oS 
LDS 


al ee 4 

2) ae a eC EG 

= a ae (A ee ee Se 2 es es 

N| > Em i ae eee (CLE Se 
oe ee eee | / ee 
VY 


ee / 
fee HAH 


2A 


To NY 
e/a 


WA AULT 


oe) 
ey // ae ere ae 


cA 
ee 


= 


oO 
= 


a 


May 1969 


480 


BY X46 
SERIES 


1000 Vp(V) 1250 


ae 


y 
i 
7 2aDen ose 


EF 


t 
ie 


+- 


| 1 
sce 
+ 


yy ) 


Baga 


fe 


genes 


500 


He 


Ee est heii 
BEGRGGRREE 
LET 


ma 


107 lll 
104 


1 


May 1969 


ep) 
Lu 
cr 
Lu 
7p) 
© 
bg 
=< 
> 
a 


50Hz) 


Maximum permissible non- repetitive 


r.m.s. forward current based on 
each current pulse is followed by the 


crest working reverse voltage 


sinusoidal currents (f 


0.001 


f; 


‘ 


ea 
a | 
7s 


25°C 
=165°C 


Baines SRR SESE SERRE eee he 
SSeS eee SESE ARRERAREA 


yj 
: 
a a a 


| 
| ae Saha eee RRR SRaS 
| BER ee SE SRR ESR ARERR 
SEERA RRR RARER 
© ue (a) © Oo 
2 H = 2 me 


March 1978 


482 


D8056 


BYX46 SERIES 


eA TH 


LUALLE 


08055 


| i Eosites 
ee es ea 


dt 


10_dI (qjygy 100 


TNR st 


@ 
£ 
(=) 
c 
= 
wo 
= 
ye} 
xo) 
& 
re) 
be 
~ 
— 
© 
© 
<£ 
= 
s 
” 
@® 
TS 
2 
SC 
ho 
2 
= 
_ 
© 
@® 
hn 
® 
> 
ro) 
Oo 
@ 
_ 
-_ 
(es 
.o] 
77) 
~ 
” 
5°] 
LL 


483 


) 


(A/us 


de 


dt 
March 1978 


(A/us) 107 


~ dg 


dt 


BY X46 
SERIES 


ual | 7210041 


3 


= 
RPS 
| TSS 
a 
a Seen ee Dae 


Wena 
NA Seta arse 


TVA 


LN 


aia 


Be 
a 


aa 
|_| 
_ 
~ 
| 
@ 
> 
al 
z 
| 
z 
wz 
| | 


fa 
|| TAAL re NL 


SEGRE RERE 
HERE RERESRs 2 7, 


F =for ward current a 
just before switching-off aa 


ype 2oce ea) 
ae eats wy | | | 
Petes Pee ead 
Eee Lethe ke seca EES 
Caen eeeee ee 


ft tT TTT TT TT AAAT 


PP il 


i oui THRE 


te Te 
SS oo 
Pid ET NUN i 
a ee teak 


SRST 
ESSA Phe 


aN 
path 
ale alc 
| TN 
eo fe 
EN 


GARR ERE SRE 
heh eee See RE 


a 
7 
a 
& 
a 
¥_ 
a 
a 
& 


Beh eee 


— BEER eee eee 

See 

SSS ee 
Sena 


IF =for ward current__ 


eee 
just before switching-off eT 


Nomogram: Power loss Pray due to switching only (square wave operation) 


484 May 1969 


BYX46 SERIES 


® 
<= 
© 
c 
= 
4°) 
> 
ye] 
TT 
L& 
zo) 
hs 
~ 
om 
° 
© 
= 
= 
s 
~” 
@® 
To 
2 
T 
— 
a 
= 
~~ 
© 
@ 
des 
® 
> 
° 
oO 
fob) 
- 
~~ 
me 
te) 
nn 
~ 
wn” 
© 
LL 


Miche we meee ROR eee!) SCR ee eT TT ty 
Fp E216 a 00 


RE | 


2, 1 Sa a a A in ee 
eee IESE Ge ee eae ei ee ee 


Ae a 


a | UE EN 


OS OS 2 Ss Caw Gee SS O88 OO ee ee ee EE Oe GE EA 9 a ee 
SOG 8 OE Gm) 19882 Ree eer 


wn 
E 


485 


March 1978 


BYX50 SERIES 


FAST SOFT-RECOVERY RECTIFIER DIODES 


Silicon diodes in DO-4 metal envelopes, intended for use in high-frequency power supplies, thyristor 
inverters and multi-phase power rectifier applications. The series consists of the following types: 
Normal polarity (cathode to stud): BY X50—200, 300. 

These devices feature non-snap-off characteristics. 


QUICK REFERENCE DATA 


BY X50—200 | 300 << 
Repetitive peak reverse voltage VRRM max. 200 300 ~=V 


Average forward current lF(AV) max. 7 A 
Non-repetitive peak forward current lESM max. 80 A 
Reverse recovery time trr < 100 ns 
MECHANICAL DATA Dimensions in mm 


Fig.1 DO—4, Supplied with device: 1 nut, 1 lock washer 
Nut dimensions across the flats: 9,5 mm 


10,7 Max = 7265355.2 
Net mass: 6 g Torque on nut: min. 0,9 Nm 
Diameter of clearance hole: max. 5,2 mm (9 kg cm) 
Accessories supplied on request: mica washer (56295a); max. 1,7 Nm 
PTFE ring (56295b); insulating bush (56295c). (17 kg cm) 


a 
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RATINGS Limiting values in accordance with the Absolute Maximum System (1EC134). 


—® Voltages BY X50—200 300 


Non-repetitive peak reverse voltage; 


t< 10 ms | VRSM max. 250 350 =V 
Repetitive peak reverse voltage VRRM max. 200 300 V 
Crest working reverse voltage VRWM max. 200 300 V 
Continuous reverse voltage VR max. 200 300 ~+V 
Currents 
Average on-state current assuming zero 

switching losses (averaged over any 20 ms period) 

UP tO Tmph = 103 °C IE(AV) max. 7 A 

at Tmb = 125 OC lF(AV) max. 4 A 

R.M.S. forward current | lE(RMS) max. 11. =A 
Repetitive peak forward current lIFRM max. 80 A 
Non-repetitive peak forward current 

t = 10 ms; Tj = 150 °C prior to surge 

with reapplied VRWMmax lESM max. 80 A 
[7+ for fusing (t = 10 ms) It max. 32 Avs 
Rate of change of commutation current See nomogram (Fig.6) 
Temperatures 
Storage temperature T stg —55to+150 °C 
Junction temperature Tj max. 150 °C 
THERMAL RESISTANCE 
From junction to ambient in free air Rth j-a 50 3=K/W 
From junction to mounting base Rth j-mb = 3,5 K/W 
From mounting base to heatsink Rth mb-h = 05 K/W 
Transient thermal impedance; t = 1 ms 2th j-mb = 1 K/W 
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Fast soft-recovery rectifier diodes BYX50 SERIES 


CHARACTERISTICS 


Forward voltage 
Ip = 20 A; 1] = 25 OC Ve < 1,95 V* 


Reverse current 


VR = VRWMmax; Tj = 125 oC IR 


/\ 


3 mA 


Reverse recovery when switched from 


le=1Ato VR =30V; 
—d!p/dt = 100 A/us; Tj = 25 OC 
Recovery time trr <— 100 ns 


IF=1AtoVR=30V; 
—d|p/dt = 35 A/us; Tj = 25 oC 
Recovery time trr ae 150 ns 


lF =2AtoVpR=30V; 
—d|p/dt = 20 A/us; Tj = 25 OC 
Recovered charge Q, = 250 nc 


IF =2AtoVR=50V; 
—d|¢/dt = 2 A/yus; T= 25 OC 
Max. slope of the reverse recovery current | dl R/dt | 


/\ 
on 


A/us 


7270734.2 


Ip 


Fig.2 Definition of try and Og. 


* Measured under pulse conditions to avoid excessive dissipation. 
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BYX50 SERIES 
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1IN3879 to 1N3883 


FAST SOFT-RECOVERY RECTIFIER DIODES 


Silicon diodes, each in a DO—4 metal envelope, featuring non-snap-off characteristics, and intended for 
use in high-frequency power supplies, thyristor inverters and multi-phase power rectifier applications. 
The series consists of the following types: 


Normal polarity (cathode to stud): 1N3879, 1N3880, 1N3881, 1N3882 and 1N3883. + 


QUICK REFERENCE DATA 


1N3879 | 1N3880 { 1N3881 | 1N3882 {1N3883  <— 


Repetitive peak reverse voltage VrRRyy max. 50 100 200 300 400 V 

——$— 
Average forward current IF(AV) max. 6 A 
Non-repetitive peak forward current lESmM max. 80 A 


Reverse recovery time trr < 200 ns 


MECHANICAL DATA Dimensions in mm 


Fig.1 DO-4, Supplied with device: 1 nut, 1 lock washer 
Nut dimensions across the flats: 9.5 mm. 


«15 |, 203 


a 


10,7 MAX = 7265355.2 
Net mass: 6 g Torque on nut:min. 0,9 Nm 
(9 kg cm) 
Diameter of clearance hole: max. 5,2 mm max. 1,7 Nm 
Accessories supplied on request: mica washer (56295a); (17 kg cm) 
PTFE ring (56295b); insulating bush (56295c). << 
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1N3879 to 1N3883 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 


1N3879 | 1N3880 


Non-repetitive peak reverse voltage 


(t < 10 ms) VRSM max 
Repetitive peak reverse voltage 

(6 <0,01) VRRM Max. 
Crest working reverse voltage VRWM max. 
Currents 


Average on-state current assuming zero 
switching losses (averaged over any 20 ms period) 
up to Tmp = 100 PC 
at Tmpb = 125 OC 
R.M.S. forward current 
Repetitive peak forward current 


Non-repetitive peak forward current 
Tj = 150 °C prior to surge; 
half sine-wave with reapplied VRWwMmax: 
t= 10ms 
t=8,3 ms 


17t for fusing (t = 10 ms) 


Temperatures 
Storage temperature 


Operating junction temperature 


THERMAL RESISTANCE 

From junction to ambient in free air 
From junction to mounting base 
From mounting base to heatsink 


Transient thermal impedance; t = 1 ms; 6 = 0 


June 1985 


[F(AV) 
IF(AV) 


lF(RMS) 
lIFRM 


1N3881, 1N3882 


max. 6 
max. 3,5 
max. 10 
max. 75 
max. 75 
max. 80 
max. 28 

—65 to +175 
max. 150 
= 50 
= 44 
= 0,5 
= 1 


1N3883 


>> > PY 


K/W 
K/W 
K/W 
K/W 


Fast soft-recovery rectifier diodes 1N3879 to 1N3883 


CHARACTERISTICS 
Forward voltage 
IF =6 A; Tj = 25°C VE < 1,4 V* 


Reverse current 
VrR= VRWMmax: a 125 OC IR < 3 mA 


Reverse recovery when switched from 
lF=1AtoVR=30V; 
—dip/dt = 35 A/us; Tj =259C 
Recovery time trr < 200 ns 
Ip =2AtoVR=30V; 
—d{p/dt = 20 A/us; Sig 25 OC 
Recovery charge OQ, < 250 nC 
lF=1AtoVpRp=30V; 
—dip/dt = 2 A/ys; Tj = 25 oC 
Max. slope of the reverse recovery current | dl R/dt| < 5 A/us 


7270734.2 


Ip 


Fig.2 Definition of ty, and Og. 


*Measured under pulse conditions to avoid excessive dissipation 
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1N3879 to 1IN3883 
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1N3879 to 1N3883 
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1N3879 to 1IN3883 
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NOMOGRAM | 
Power loss APR(av) due to switching only (to be added to steady state power losses). 
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1IN3889 to 1N3893 


FAST SOFT-RECOVERY RECTIFIER DIODES 


Silicon diodes, each in a DO-4 metal envelope, featuring non-snap-off characteristics, and intended for 

use in high-frequency power supplies, thyristor inverters and multi-phase power rectifier applications. 

Tne series consists of the following types: 

Normal polarity (cathode to stud): 1N3889, 1N3890, 1N3891, 1N3892 and 1N3893. <-. 


QUICK REFERENCE DATA 
1N3889} 1N3890] 1N3891] 1N3892 | 1N3893 —— 


Repetitive peak reverse voltage VRRM max. 50 100 200 300 400 V 
\——— penne” 
Average forward current lE(AV) max. 12 A 
Non-repetitive peak forward current lESmM max. 150 A 
Reverse recovery time trr a 200 ns 
MECHANICAL DATA Dimensions in mm 


Fig.1 DO-4, Supplied with device: 1 nut, 1 lock washer 
Nut dimensions across the flats: 9,5 mm. 


10,7 Max = _7265355.2 


Net mass: 6 g Torque on nut: min. 0,9 Nm 
(9 kg cm) 


Diameter of clearance hole: max. 5,2 mm max. 1,7 Nm 


Accessories supplied on request: mica washer (56295a); (17 kg cm) =< 
PTFE ring (56295b); insulating bush (56295c). 
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IN3889 to 1N3893 


RATINGS Limiting values in accordance with the Absolute Maximum System (1EC134) 


» Voltages 1N3889 
_ Non-repetitive peak reverse voltage 
(t < 10 ms) Vrsm max. 100 450 V 


Repetitive peak reverse voltage 
(6 <0,01) VRRM max. 50 400 V 


Crest working reverse voltage VRWM max. 50 400 V 


Currents 


Average on-state current assuming zero 
switching losses (averaged over any 20 ms period) 


up to Tmp = 100 °C lE(AV) max. 12 A 
at Tmp = 125 °C lF(AV) max. 7 A 

R.M.S. forward current lF(RMS) max. 20 A 
Repetitive peak forward current lI-ERM max. 140 A 
Non-repetitive peak forward current 

Tj = 150 °C prior to surge; 

half sine-wave with reapplied V RWwMmax: 

t= 10ms lESM max. 140 A 

t=83ms lFSM max. 150 A 
I? t for fusing (t = 10 ms) It max. 100 A*s 
Temperatures 
Storage temperature T stg —65 to +175 oc 
Operating junction temperature Tj max. 150 oC 
THERMAL RESISTANCE 
From junction to ambient in free air Rth j-a = 50 K/W 
From junction to mounting base Rih j-mb = 2,2 K/W 
From mounting base to heatsink Rthmb-h = 0,5 K/W 
Transient thermal impedance; t = 1 ms; 6 = 0 Zth j-mb = 0,8 K/W 
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Fast soft-recovery rectifier diodes IN3889 to 1N3893 


CHARACTERISTICS 
Forward voltage 
Ip = 12 A; Tj = 25°C Ve a 1,4 vy 


Reverse current 
VR = VRWMmax: Tj = 125 °C IR < 3 mA 


Reverse recovery when switched from 
lF=1AtoVp=30V; 
—dif/dt = 35 A/us; Tj = 25 OC 
Recovery time trr < 200 ns 


lF=2AtoVp=30V; 
—dip/dt = 20 A/ys; Tj = 25 °C 
Recovery charge QO, a 250 nC 


le =1AtoVp=30V; 
—d|p/dt = 2 A/us; Tj = 25 OC 
Max. slope of the reverse recovery current | diR/dt| —< 5 A/ps 


Ip 


: 
dIp 10 lo 
dt 


100% 


7270734.2 


Ip 


Fig.2 Definition of try and Og. 


* Measured under pulse conditions to avoid excessive dissipation. 
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1IN3889 to 1N3893 
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IN3889 to 1N3893 


” 
® 
TO 
2 
TC 
des 
2 
= 
~ 
oO 
® 
he 
> 
he 
® 
> 
fe) 
+) 
® 
mR 
r™) 
ee 
je) 
nA 
-_ 
” 
© 
LL 


7Z72611 .1 


s = sO FS ST SE a 

pa > pa ee pee ee tee 

@eo- 3s & Seas ee Rae eee 

Ron aH Beet Ce) Ge Eee rece 

. OO —_ 

Bot + Le eRRRRee eT RERE 

eer iE EDT eT 

I? ‘y oO) 

ee ae 5 

2o~ | = n 

are 2 ac 2 

Eos > . 

Spe so a 

= 5 © Peretti? 8) eit 
Cana om Shae eee Ss aes 

E 5 8 erie tee ee ae 

Series LITT ITI TITTlolf tt tty 

eS ee We) 

eee g PRSRRER GR, ¢ /ESEREG 

© ‘s Cc ae 

ome aaa 


SEUHRRR00RRRGR007 4000000000000 
TREAT TGORDP<caiTTNONITTOOOTID 


Tes(RMS) 
(A) 
100 


duration (s) 


10—' 


10-2 


Fig.5 


SBE he aa eas = 
2608 we eee 


M2139 


10-1 


10-2 


10-3 


[| KOCH, 


a —————————— eee 2s ee CE ES 
0 ee ee ee ee 0 ee 2 2 2 ee ee ee eee eee = 


HCAS 


02 


Fig.6 


505 


June 1985 


1IN3889 to 1N3893 
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NOMOGRAM 


Power loss APR( av) due to switching only (to be added to steady state power losses). 
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| = forward current just before switching off; Tj = 150 °C 
VE 
VR 
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1IN3909 to 1N3913 


FAST SOFT-RECOVERY RECTIFIER DIODES 


Silicon diodes in DO—5 metal envelopes, featuring non-snap-off characteristics. They are intended for 
use in high-frequency power supplies, thyristor inverters and multi-phase power rectifier applications. 
The series consists of the following types: 

Normal polarity (cathode to stud): 1N3909, 1N3910, 1N3911, 1N3912, 1N3913, 


<q——— 
QUICK REFERENCE DATA 
<«4— 
Repetitive peak reverse 
voltage VRRM~ max. 
Average forward current IF(ay) max. 30 A 
Non-repetitive peak 
forward current lEsm max. 300 A 
Reverse recovery time trr < 200 ns 
MECHANICAL DATA Dimensions in mm 
Fig.1 DO—5; Supplied with device: 1 nut, 1 lock-washer 
Nut dimensions across the flats: 11.1 mm 
15.3 max 
M0186 
Net mass: 22 g Torque on nut: 
Diameter of clearance hole: max. 6.5 mm min. 1.7 Nm (17 kg cm) 
Accessories supplied on request: max. 2.5 Nm (25 kg cm) 
56264a (mica washer). oe 


56264b (insulating bush). 
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1N3909 to 1N3913 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 


Non-repetitive peak reverse 


voltage (t= 10 ms) VRSM max. V 
Repetitive peak reverse 

voltage (6 <0.01) VRRM_ max. V 
Crest working voltage VRWM~ max. V 
Currents 
Average on-state current assuming zero 

switching losses (averaged over any 20 ms period) 

up to Tmb = 100 PC IF (AV) max. 30 A 

at Tmp = 125 °C IE (AV) max. 15 A 
R.M.S. forward current IE (RMS) max. 45 A 
Repetitive peak forward current IFRM max. 125 A 
Non-repetitive peak forward current 

Tj = 150 °C prior to surge; 

half sine-wave with reapplied VRwhimax: 

t= 10 ms lESM max. 275 A 

t= 8.3 ms lI-FSM max. 300 A 
I*t for fusing (t = 10 ms) I7t max. 375 A’s 
Temperatures 
Storage temperature T stg —65 to 175 oC 
Operating junction temperature Tj max. 150 oC 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 1.0 K/W 
From mounting baseto heatsink 

with heatsink compound Rth mb-h = 0.3 K/W 
Transient thermal impedance; t = 1 ms Zth j-mb = 0.2 K/W 
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Fast soft-recovery rectifier diodes 


IN3909 to 1N3913 


CHARACTERISTICS 


Forward voltage 
IF = 30 A; Tj = 25 °C VE 


Reverse current 


VR = VRWMmax: 1 = 100 °C IR 


Reverse recovery when switched from . 
IF = 1A to Vp > 30 V; —dl_e/dt = 35 A/us; Tj = 25 OC 


Recovery time ter 
Ip =2A to Vy 2 30 V; —dip/dt = 20 A/us; Tj = 25 OC 
Recovered charge Q, 


Maximum slope of the reverse recovery current 
when switched from Ip = 1A to Vp 2 30 V; 
—dip/dt = 2 A/us; Tj = 25 OC |dip/dt| 


Fig. 2 Definitions of t,, and Og. 


*Measured under pulse conditions to avoid excessive dissipation. 
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IN3909 to 1N3913 


SINUSOIDAL OPERATION 


N 


HENS fea 


lE(av)lA) 


Fig. 3 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. 
P = power dissipation excluding switching losses. 


a= form factor = le(RMs)/IF (AV): 
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IN3909 to 1N3913 


Fast soft-recovery rectifier diodes 


SQUARE-WAVE OPERATION 
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Fig. 4 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. 
P = power dissipation excluding switching losses. 
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1IN3909 to 1N3913 


Coo roc 

BER RAS ee sill 

ve Bee EEE eee ee a ET 
ee aE Bee ee ee el ee ENN 


Hp ay 
ee SE See Peers eee Sei 
ee NO ee ee a 
aes a | a | ee ee EG 
re SS Ai) a ee REE ee SSE ee Sl 
SSS SST eee eee ee a ell 
Faas 0) Ga 2 
SHE 


Bea 


duration (s) 1 


Fig.5 Maximum permissible non-repetitive r.m.s. forward current based on sinusoidal currents 
(f = 50 Hz); Tj = 150 °C prior to surge; with reapplied VRWwMmax. 
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1IN3909 to 1N3913 
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SCHOTTKY 
RECTIFIER DIODES 


BYV18 SERIES 


SCHOTTKY-BARRIER DOUBLE RECTIFIER DIODES 


High-efficiency schottky-barrier double rectifier diodes in plastic envelopes, featuring low forward 
voltage drop, low capacitance and absence of stored charge. They are intended for use in switched- 
mode power supplies and high-frequency circuits in general, where both low conduction losses and 
low switching losses are essential. The single chip (monolithic) construction allows both diodes to be 
paralleled without the need for derating. They can also withstand reverse voltage transients. The 
series consists of common-cathode types. A version with guaranteed reverse surge capability, 
BYV18—40A, is also available. 


QUICK REFERENCE DATA 


Per diode, unless otherwise stated BYV18-30 | 35 | 40(A) 45 
Repetitive peak reverse voltage VRRM max. 30 | 35 40 45 V 
Output current 

(both diodes conducting) lo max. 10 A 
Forward voltage VE < 0.6 V 
Junction temperature Tj < 150 oC 
MECHANICAL DATA Dimensions in mm 


Fig.1 TO-220AB 


10.3 
+*~ max ~ 
> 3.7 ~~ 1.3 
ay a9 
mounting 
base 
k M0758 
| a Perec 
—_ «+ 
2.54 2.54 
M0738 
Net mass: 2 g 


Note: the exposed metal mounting base is directly connected to the common cathode. 
Accessories supplied on request: see data sheets Mounting instructions and accessories for TO-220 
envelopes. 
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BYV18 SERIES 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages (per diode) BY V 18-30 
Repetitive peak reverse voltage VRRM V 
Crest working reverse voltage (note 1) VRWM V 
Continuous reverse voltage (note 1) VR V 
Currents (both diodes conducting: note 2) 
Output current: 
square wave; 6 = 0.5; 
up to Tmp = 136 PC (note 3) lo max. 10 A 
sinusoidal: 
up to Tmp = 137 OC (note 3) lo max. 8.8 A 
R.M.S. forward current lF(RMS) max. 14 A 


Repetitive peak forward current 

tp = 20 us; 6 = 0.02 (per diode) lEFRM max. 90 A 
Non-repetitive peak forward current 

(per diode) half sine-wave; 

Tj = 125 OC prior to surge; 

with reapplied V RwMmax 


t= 10ms lESmM max. 100 A 
t=8.3 ms lFSM max. 110 A 
|?t for fusing (t = 10 ms, per diode) [?t max. 50 A’s 

Reverse surge current (BYV18-40A only) 

tp = 100 us IRSM max. 0.5 A 
Temperatures 
Storage temperature Tstg —40 to +150 oC 
Junction temperature Tj max. 150 OC 
Notes 


1. Up to qj = 125 °C; see derating curve for higher temperature operation. 

2. The limits for both diodes apply whether both diodes conduct simultaneously or on alternate half 
cycles. 

3. Assuming no reverse leakage current losses. 
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Schottky-barrier, double rectifier diodes BYV18 SERIES 


CHARACTERISTICS (per diode) 


Forward voltage 


lp =5 A; Tj = 100 °C VE =< 0.6 V* 

lp = 15 A; Tj = 25°C VE << 1.05 V* 
Reverse current 

VR = VRWMmax: Tj = 125 OC IR < 30 mA 
Junction capacitance at f = 1 MHz 

VR=5V; 7] = 25 to 125 °C Cy typ. 200 pF 
THERMAL RESISTANCE 
From junction to mounting base (both diodes conducting) Rth j-mb ss 1.7 K/W 
From junction to mounting base (per diode) Rth j-mb = 2.7 K/W 


Influence of mounting method 
1. Heatsink-mounted with clip (see mounting instructions) 


Thermal resistance from mounting base to heatsink 


a. with heatsink compound Rth mb-h = 0.3 K/W 
b. with heatsink compound and 0.06 mm maximum mica 

insulator Rth mb-h = 1.4 K/W 
c. with heatsink compound and 0.1 mm maximum mica 

insulator (56369) Rthmb-h = = 22 K/W 
d. with heatsink compound and 0.25 mm maximum 

alumina insulator (56367) Rth mb-h = 0.8 K/W 
e. without heatsink compound Rth mb-h = 1.4 K/W 


2. Free air operation 


The quoted values of Ryp j-a should be used only when no leads of other dissipating components run 
to the same tie point. 

Thermal resistance from junction to ambient in free air; 

mounted on a printed circuit board at any device lead 

length and with copper laminate on the board Rth j-a = 60 K/W 


*Measured under pulse conditions to avoid excessive dissipation. 
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MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for 
more than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1.0 mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. a good thermal contact under the crystal area and slightly lower Rth mb-h Values than does 
screw mounting. 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact heatsink compound should be used between mounting base and 
heatsink. Values of Rth mb-h given for mounting with heatsink compound refer to the use of a 
metallic-oxide loaded compound. Ordinary silicone grease is not recommended. 


5. Rivet mounting (only possible for non-insulated mounting). 
Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 

OPERATING NOTES 

Dissipation and heatsink calculations 


The various components of junction temperature rise above ambient are illustrated in Fig.2. 


junction 1 junction 2 


Rth j—mb 


mounting 
base 


heatsink 


ambient M2672 


Fig.2. 
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OPERATING NOTES 


Dissipation and heatsink calculations 


Overall thermal resistance, Rth j-a = Rth j-mb + Rth mb-h + Rth h-a 


To choose a suitable heatsink, the following information is required for each half of the dual diode: 
(i) maximum operating ambient temperature 

(ii) duty cycle or form factor of forward current (6 or a) 

(iii) average forward current per diode 

(iv) crest working reverse voltage (V Rwy) 


The total power dissipation in the diode has two components: 


Pp — _ reverse leakage dissipation 
Prot = PR + PE s daiieiard Shia Wena eoeeees value 1) 
Pe — _ forward conduction dissipation 
From the above it can be seen that: 
Tj —7T 
_ 'yjmax amb 
Rth hea = ———_— — (Rth j-mb + Rth mb-h) --eeereereeeecereeseeereeeeeeeeteeereeeeneansnaecerseeesenteesnes 2). 


Pe +Pp 
Values for Rth j-mb 49d Rth mb-h Can be found under Thermal Resistance. PR and Pr are derived 
from Figs.3 and 4 for square-wave operation (and Figs.5 and 6 for sine-wave) as follows: 
Look at each half of the dual diode separately; for each diode, starting at the Vpwry axis of Fig.3 (or 
Fig.5), and from a knowledge of the required Vary, trace upwards to meet the curve that matches 
the required T; max. From this point trace horizontally left until the curve of the voltage grade of 
the device being used is met. From this point trace downwards to meet the required duty cycle (6) or 


form factor (a). From this point trace right and read the actual reverse power dissipation on the Pp axis. 
From: this:caleulation, Pa: =Pp (diode 1) > PR (GIO 2). wie s cies scvcndsagniniwecdansvdeiytns sineeneusddatevanesaeceasecs 3). 


Forward conduction dissipation (PF) for the known average current lF(AV) and duty cycle (or form 
factor) for each diode is easily derived from Fig.4 (or Fig.6). | 


similarly 2Pe-= Pe (diode 1) Pe (C1OGE 2) unidcvsavcnseresvesvenaedtianesseevacata devas tsuineuasietecausovnseansusecsenesns 4). 


Substituting equations 3) and 4) into equation 2) enables the calculation of the required heatsink. 


NOTE:— If both halves of the diode are being used (as is assumed above), the value of Rth j-mb = 
1.7 K/W. If only one half of the diode is used, follow the above procedure for one diode 
only, and use the value of Rth j-mb of 2.7 K/W. 


To ensure thermal stability, (Rth j-mb + Rth mb-h + Rth h-a) X PR must be less than 12 OC. 
If the calculated value of Rth p-g does not permit this, then it must be reduced (heatsink 
size increased or Rth mb-h improved) to enable this criterion to be met. 


EXAMPLE: square-wave operation, using BY V 18-35 and heatsink compound; 
Tamb = 20 °C; 6 (diode 1) = 0.5; 6 (diode 2) = 0.5; 
IF(AV) (diode 1)=5A; lF(AV) (diode 2) =5A; 
Vrwm (both diodes) = 12 V; voltage grade of device = 35 V. 
From data, Rth j-mb = 1-7 K/W and Rth mb-h = 0.3 K/W. 
For each diode from Fig.4, it is found that Pf = 3.5 W; 
hence total Pe = 2x 3.5=7 W. (from equation 4) 
If desired Tj max is chosen to be 130 °C, then, from Fig.3, PR (per diode) = 0.1 W 
Therefore total PR = 2 x 0.1=0.2 W. (from equation 3) 
Using equation 2) we have: 


130 °C — 50 °C 
7W+0.2W 


To check for thermal stability: 
(Rih j-a) X PR =(1.7+0.3+49.1) x 0.2 =2.2 OC. 
This is less than 12 °C, hence thermal stability is ensured. 


Rth h-a = — (1.7 + 0.3) =9.1 K/W 
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SQUARE WAVE OPERATION (Figs.3 and 4) 
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g.3 NOMOGRAM: for calculation of Pp (reverse leakage power dissipation) 
for a given qj max., VRywrpy applied, voltage grade and duty cycle (per diode). 
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Fig.5 NOMOGRAM: for calculation of Pp (reverse leakage power dissipation) 
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Fig.7 Maximum permissible repetitive peak forward current for either square or sinusoidal current for 
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Fig.11 Transient thermal impedance (per diode). 


BYV19 SERIES 


SCHOTTKY—BARRIER RECTIFIER DIODES 


High-efficiency schottky-barrier rectifier diodes in TO-220AC plastic envelopes, featuring low forwardv 
voltage drop, low capacitance, absence of stored charge, and high temperature stability. They are 
intended for use in low output voltage switched-mode power supplies and high-frequency circuits in 
general, where low conduction losses and switching losses are important. They can also withstand 
reverse voltage transients. The series consists of normal polarity (cathode to mounting base) types. 

A version with guaranteed reverse surge capability, BYV19—40A, is also available. 


QUICK REFERENCE DATA 


ae 35 | a 45 
Repetitive peak reverse voltage VRRM max. 30 35 40 45 V 


Average forward current IF(AV) = max. 10 A 
Forward voltage VE < 0.6 V 
Junction temperature Tj max. 150 OC 
MECHANICAL DATA Dimensions in mm 


Fig.1 TO-220AC 


| 7 | l<-09 max (2x) 
—»'! 508 


M0724 


Note: The exposed metal mounting base is directly connected to cathode. 
Accessories supplied on request: see data sheets Mounting instructions and accessories for TO-220 
envelopes. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (1EC134). 


——> Voltages BYV19—30 
Repetitive peak reverse voltage VRRM V 
Crest working reverse voltage (note 1) VRWM V 
Continuous reverse voltage (note 1) VR V 
—» Currents 
Average forward current 
square wave; 6 = 0.5; up to 
Tmb = 124 °C (note 2) IF(AV) = “max. 10 A 
sinusoidal; up to Tmp = 124 PC (note 2) IF(AV) ‘max. 9 A 
R.M.S. forward current IF(RMS) max. 14 A 


Repetitive peak forward current 

tp = 20 us; 6 = 0.02 lIFRM max. 170 A 
Non-repetitive peak forward current 

half sine-wave; Tj = 125 °C prior to 

surge; with reapplied VRywM max: 


t= 10ms lESmM max. 150 A 
t=8.3 ms lESM max. 165 A 
7+ for fusing (t = 10 ms) It max. 112 As 

Reverse surge current (BY V19-40A only) 

tp = 100 us IRSM max. 0.5 A 
Temperatures 
Storage temperature T stg —40 to +150 oC 
Junction temperature Tj max. 150 oC 


CHARACTERISTICS 


Forward voltage 


IF=5SA;T) = 100 °C (note 3) Ve < 0.6 V 

IF = 20 A; Tj = 25 OC (note 3) Ve < 1.10 V 
Reverse current 

VR = VRWMmax: Tj = 125 °C IR a 30 mA 
Junction capacitance at f = 1 MHz 

VR =5V; Tj = 25 to 125 OC Cy typ. 200 pF 
Notes: 


1. Up to Tj = 125 °C; see derating curve for higher temperature operation. 
2. Assuming no reverse leakage current losses. 
3. Measured under pulse conditions to avoid excessive dissipation. 
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THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 2.7 K/W 


Influence of mounting method 
1. Heatsink-mounted with clip (see mounting instructions) 


Thermal resistance from mounting base to heatsink 


a. with heatsink compound Rthmb-h = 0.3 K/W 
b. with heatsink compound and 0.06 mm maximum mica 

insulator Rthmb-h = 1.4 K/W 
c. with heatsink compound and 0.1 mm maximum mica 

insulator (56369) Rth mb-h = 2.2 K/W 
d. with heatsink compound and 0.25 mm maximum 

alumina insulator (56367) Rth mb-h = 0.8 K/W 
e. without heatsink compound Rth mb-h = 1.4 K/W 


2. Free air operation 


The quoted values of Rip, j-a should be used only when no leads of other dissipating components run 
to the same tie point. 

Thermal resistance from junction to ambient in free air; 

mounted on a printed circuit board at any device lead 

length and with copper laminate on the board Rth j-a 5 60 K/W 


MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for 
more than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1.0 mm. | + 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. a good thermal contact under the crystal area and slightly lower Rif mpb-h values than does 
screw mounting. 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact, heatsink compound should be used between mounting base and 
heatsink. Values of Rth mb-h given for mounting with heatsink compound refer to the use of a 
metallic oxide-loaded compound. Ordinary silicone grease is not recommended. 


5. Rivet mounting (only possible for non-insulated mounting). 
Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 
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—» OPERATING NOTES 
Dissipation and Heatsink Calculations 


The various components of junction temperature rise above ambient are shown below: 


junction ambient 


mounting heatsink ' 
base M2702 Fig.2 


Overall thermal resistance, Rth j-a = Rth j-mb + Rth mb-h + Rth h-a 


To choose a suitable heatsink, the following information is required: 
(i) maximum operating ambient temperature 

(ii) duty cycle or form factor of forward current (6 or a) 

(iii) average forward current 

(iv) crest working reverse voltage (VRywm) 


The total power dissipation in the diode has two components: 
PR — reverse leakage dissipation 


Prot = PR + Pr si. 0e edb web bets 66a ds Oeiad viene ss eewucese waisee 1) 
Pe — forward conduction dissipation 
From the above it can be seen that: 
Tjmax — Tamb 
Rth h-a= eA cee ae (Reh jamb + Rth mb-h) -eeeeeeeeeeseeeeseeeesesessessesesesnetenensesenseeseess 2). 


Pe? Pe 
Values for Rth j-mb 29d Rth mb-h Can be found under Thermal Resistance. PR and Pr are derived 
from Figs.3 and 4 for square-wave operation (and Figs.5 and 6 for sine-wave) as follows: 
Starting at the VRwp axis of Fig.3 (or Fig.5), and from a knowledge of the required V Ry, trace 
upwards to meet the curve that matches the required Tjmax:- From this point trace horizontally left 
until the curve of the voltage grade of the device being used is met. From this point trace downwards 
to meet the required duty cycle (6) or form factor (a). From this point trace right and read the actual 
reverse power dissipation on the Pp axis. 
Forward conduction dissipation (Pe) for the known average current lE(A\v) and duty cycle (or form 
factor) is easily derived from Fig.4 (or Fig.6). 
Substituting the values of Pp and Pr into equation 2) enables the calculation of the required 
heatsink. 


To ensure thermal stability, (Rth j-mb + Rth mb-h + Rth h-a) X PR must be less than 12 °C. If 
the calculated value of Ry p-g does not permit this, then it must be reduced (heatsink size 
increased or Rth mb-h improved) to enable this criterion to be met. 


EXAMPLE: square-wave operation, using BY V19-35 and heatsink compound; 
Tamb = 50 °C; 6= 0.5; IF(ay) =8A 
VRWM = 12 V; voltage grade of device = 35 V 
From data, Rth j-mb = 2-7 K/W and Rth mpb-h = 0.3 K/W. 
From Fig.4, it is found that Pe = 7 W 
If the desired Tjmax is chosen to be 130 °C, then from Fig.3, PR = 0.1 W 
Using equation 2) we have: 
0c — 59 0 

Riise Sr eosresa Kw 

7W+0.1W 


To check for thermal stability: | 
(Rth j-a) X PR = (2.7 + 0.3 + 8.3) x 0.1 = 1.1 °C. 
This is less than 12 °C, hence thermal stability is ensured. 
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SQUARE WAVE OPERATION (Figs.3 and 4) 
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Fig.4 Forward current power rating. 
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SINUSOIDAL OPERATION (Figs.5 and 6) 
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BYV20 SERIES 


SCHOTTKY -BARRIER RECTIFIER DIODES _ 
High-efficiency schottky-barrier rectifier diodes in DO-4 metal envelopes, featuring low forward 
voltage drop, low capacitance, absence of stored charge and high temperature stability. They are 
intended for use in low output voltage switched-mode power supplies and high-frequency circuits in 
general, where both low conduction losses and zero switching losses are important. They can also 


withstand reverse voltage transients. The series consists of normal polarity (cathode to stud) types. 
A version with guaranteed reverse surge capability, BY V20—40A, is also available. 


QUICK REFERENCE DATA 


BY V20—30 35 40(A) 45 
Repetitive peak reverse voltage VRRM max. 30 35 40 45 V 
Average forward current lF(AV) max. 15 A 
Forward voltage VE < 0.6 V 
Junction temperature Tj max. 150 oC 
MECHANICAL DATA Dimensions in mm 


Fig.1 DO-4 with 10-32 UNF stud (¢4.83 mm) as standard. 
Metric M5 stud (¢5 mm) is available on request, eg. BY V20—30M. 


M80- 1070/1 
Net mass: 6 g Supplied with device: 1 nut, 1 lock washer. 
Torque on nut: 
Diameter of clearance hole: 5.2 mm min. 0.9 Nm (9 kg cm), 
max. 1.7 Nm (17 kg cm). 
Accessories supplied on request: Nut dimensions across the flats: 
56295a (mica washer); 56295b (PTFE ring); 10-32 UNF, 9.5 mm; M5, 8.0 mm. 


56295c (insulating bush). 


= Products approved to CECC 50 009-033 available on request. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages BY V20-—30 
Non-repetitive peak reverse voltage VRSM V 
Repetitive peak reverse voltage (note 1) VRRM V 
Crest working reverse voltage VRWM V 
Continuous reverse voltage VR V 
—*» Currents 
Average forward current 
square wave; 6 = 0.5; up to 
Tmb = 121 °C (note 2) IF(AV) max. 15 A 
sinusoidal; up to Tmp = 124 PC (note 2) IF(AV) — max. 12.5 A 
R.M.S. forward current lIF(RMS) max. 21 A 


Repetitive peak forward current 

tp = 20 us; 6 = 0.02 lERM max. 260 A 
Non-repetitive peak forward current 

half sine-wave; Tj = 125 °C prior to 

surge; with reapplied VRwm max: 


t= 10ms lESmM max. 300 A 
t=8.3ms lFSM max. 330 A 
I?t for fusing (t = 10 ms) [7 max. 450 A2s 

Reverse surge current (BYV20-40A only) 

tp = 100 us IRSM max. 1.0 A 
Temperatures 
Storage temperature T stg —55 to +150 o¢ 
Junction temperature Tj max. 150 oC 


MOUNTING INSTRUCTIONS 


The top connector should be neither bent nor twisted; it should be soldered into the circuit so that 
there is no strain on it. 
During soldering, the heat conduction to the junction should be kept to a minimum. 


Notes: 
1. For tp = 200 ns a 20% increase in VR Rp is allowed. 


2. Assuming no reverse leakage current losses. 
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THERMAL RESISTANCE 


From junction to mounting base Rth j-mb 
From mounting base to heatsink 

with heatsink compound Rth mb-h 
Transient thermal impedance; t = 1 ms 2th j-mb 


CHARACTERISTICS 


Forward voltage 


lp = 15 A; Tj = 100 °C VE 

Ip = 40 A; Tj = 25°C VE 
Rate of rise of reverse voltage 

VR = VRWMmax dVR 

dt 

Reverse current 

VR = VRWMmax: Tj = 125 °C IR 
Capacitance at f = 1 MHz 

VR =5V; Tj = 25 to 125 OC Cq 


*Measured under pulse conditions to avoid excessive dissipation. 
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Dissipation and Heatsink Calculations 


The various components of junction temperature rise above ambient are shown below: 


junction ambient 
Rth j-mb | Pth mb—h 


= 0.5K/W 


mounting base heatsink mooze Fig.2 


Overall thermal resistance, Rth j-a = Rth j-mb + Rth mb-ht Rth h-a 


To choose a suitable heatsink, the following information is required: 
(i) maximum operating ambient temperature 

(ii) duty cycle or form factor of forward current (6 or a) 

(iii) average forward current 

(iv) crest working reverse voltage (V Rw) 


The total power dissipation in the diode has two components: 
Pr — reverse leakage dissipation 


Pig TR eerie cues nea s 1) 
Pe — forward conduction dissipation 
From the above it can be seen that: 
Tj aaa 2 
Ref ca (Raat? Meh) este nes aaiascettioslemewenainenies: 2). 


PRt+Pr 
Values for Reh j-mb and Rth mb-h Can be found under Thermal Resistance. Pp and Pr are derived 
from Figs.3 and 4 for square-wave operation (and Figs.5 and 6 for sine-wave) as follows: 
Starting at the V Rwy axis of Fig.3 (or Fig.5), and from a knowledge of the required V Rwy, trace 
upwards to meet the curve that matches the required Tjmax: From this point trace horizontally left 
until the curve of the voltage grade of the device being used is met. From this point trace downwards 
to meet the required duty cycle (6) or form factor (a). From this point trace right and read the actual 
reverse power dissipation on the Pp axis. 
Forward conduction dissipation (PF) for the known average current | F(a) and duty cycle (or form 
factor) is easily derived from Fig.4 (or Fig.6). 
Substituting the values of PR and Pr into equation 2) enables the calculation of the required 
heatsink. 


To ensure thermal stability, (Rth j-mb + Rth mb-h + Rth h-a) X PR must be less than 12 OC. If 
the calculated value of Rip h-q does not permit this, then it must be reduced (heatsink size 
increased or Rth mb-h improved) to enable this criterion to be met. 


EXAMPLE: square-wave operation, using BY V20-35 and heatsink compound; 

Tamb = 50 °C; 6 = 0.5; IF(AV) =12A 
VRWM = 12 V; voitage grade of device = 35 V 
From data, Rth j-mb = 2-2 K/W and Rth mb-h = 0.5 K/W. 
From Fig.4, it is found that Pe = 9.2 W | 
If the desired Tjmax is chosen to be 130 °C, then from Fig.3, PR = 0.3 W 
Using equation 2) we have: 

OC — 50 °C 
Rth h-a = ee ee (2.2 + 0.5) = 5.7 K/W 

9.2W+0.3W 


To check for thermal stability: 
(Rth j-a) X PR = (2.2+0.5+ 5.7) x 0.3 = 2.5 OC. 
This is less than 12 °C, hence thermal stability is ensured. 
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Fig.3 NOMOGRAM: for calculation of Pp (reverse leakage power dissipation) 


for a given Tj max., VRwrp applied, voltage grade and duty cycle. 


SQUARE-WAVE OPERATION (Figs.3 and 4) 
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SINE-WAVE OPERATION (Figs.5 and 6) 
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Fig.5 NOMOGRAM: for calculation of Pp (reverse leakage power dissipation) 
for a given Tj max., VRwy applied, voltage grade and form factor. 
a= form factor = lE(RMS)/IF(AV): 
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Fig.7 Maximum permissible repetitive peak forward current for either square or sinusoidal currents 


for 1 US tp <Tms. 
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Fig.9 f= 1 MHz; Tj = 25 to 125 OG, 
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BYV21 SERIES 


SCHOTTKY-BARRIER RECTIFIER DIODES = 


High-efficiency schottky-barrier rectifier diodes in DO—4 metal envelopes, featuring low forward 

voltage drop, low capacitance, absence of stored charge and high temperature stability. They are 
intended for use in low output voltage switched-mode power supplies and high-frequency circuits in 
general, where both low conduction losses and zero switching losses are important. They can also << 
withstand reverse voltage transients. The series consists of normal polarity (cathode to stud) types. 

A version with guaranteed reverse surge capability, BY V21-40A, is also available. 


QUICK REFERENCE DATA 
BYV21-—30 35 40(A) 45 


Repetitive peak reverse voltage VRRM max. 30 35 40 45 V 
pate” 

Average forward current lIF(AV) = -max. 30 A 

Forward voltage VE < 0.55 V 

Junction temperature Tj max. 150 oC 

MECHANICAL DATA Dimensions in mm 


Fig.1 DO—4 with 10—32 UNF sutd (64.83 mm) as standard. 
Metric M5 stud (65 mm) is available on request, e.g. BYV21—30M. 


M0153A 


Net mass: 7 g Supplied with device: 1 nut, 1 lock washer. 
Torque on nut: 
: min. 0.9 Nm (9 kg cm), 
Accessories supplied on request: max. 1.7 Nm (17 kg cm). 
56295a (mica washer), Nut dimensions across the flats: + 


eo20Ob IE TEE Ting), 10—32 UNF, 9.5 mm; M5, 8.0 mm. 
56295c (insulating bush). 


Diameter of clearance hole: 5.2 mm 


—S Products approved to CECC 50 009-018 available on request. 
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BYV21 SERIES 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 

Non-repetitive peak reverse voltage 
Repetitive peak reverse voltage (note 1) 
Crest working reverse voltage 


Continuous reverse voltage 


~——> Currents 


544 


Average forward current; 
switching losses negligible 
square wave; 6 = 0.5; up to 
Tmb = 124 °C (note 2) 


sinusoidal; up to Tmp = 125 °C (note 2) 
R.M.S. forward current 


Repetitive peak forward current 
ty = 20 ues; 6 = 0.02 

Non-repetitive peak forward current 
half sine-wave; T1209 OC prior to 
surge; with reapplied VRwmM max: 
t= 10ms 


t= 8.3 ms 

1? for fusing (t = 10 ms) 

Reverse surge current (BYV21-40A only) 
ty = 100 «us 

Temperatures 

Storage temperature 


Junction temperature 


MOUNTING INSTRUCTIONS 


VRSM 
VRRM 


VRWM 
VR 


IF(AV) 
IF(AV) 
lE(RMS) 


IERM 


lFSM 


lFSM 
I?t 


IRSM 


T stg 
qj 


BYV21-—30 


max. 


max. 


max. 


max. 


“max. 


max. 


max. 


—55 to +150 
150 


= eh ee 


°C 
oC 


The top connector should be neither bent nor twisted; it should be soldered into the circuit so that 


there is no strain on it. 


During soldering, the heat conduction to the junction should be kept to a minimum. 


Notes: 


1. For ty = 200 ns a 20% increase in VaR is allowed. 


2. Assuming no reverse leakage current losses. 
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Schottky-barrier rectifier diodes 


THERMAL RESISTANCE 
From junction to mounting base 


From mounting base to heatsink 
with heatsink compound 
without heatsink compound 


Transient thermal impedance; t = 1 ms 


CHARACTERISTICS 
Forward voltage 

le = 30 A; Tj = 100 °C 

Ip = 80 A; Tj = 25 °C 
Rate of rise of reverse voltage 

VR = VRWMmax 


Reverse current 

VR = VRWMmax: Tj = 125 °C 
Capacitance at f = 1 MHz 

VR=5 ViT; = 25to 125°C 


Rth j-mb 


Rth mb-h 
Rth mb-h 


Zth j-mb 


*Measured under pulse conditions to avoid excessive dissipation. 
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Dissipation and heatsink calculations 
The various components of junction temperature rise above ambient are shown below: 


junction ambient 


Rth j—mb Rth mb—h 
=0.3K/W 


mounting base _ heatsink M0025 Fig.2 


Overall thermal resistance, Rth j-a = Rth j-mb + Rth mb-h + Rth h-a 
To choose a suitable heatsink, the following information is required: 


(i) maximum operating ambient temperature 

(ii) duty-cycle or form-factor of forward current (6 or a) 
(iii) average forward current 

(iv) crest working reverse voltage (V Rwy) 


The total power dissipation in the diode has two components: 


Pp — reverse leakage dissipation 


= Me tis eo Gay eee, See ee de Ree OE Wee ee ws a 
Pe — forward conduction dissipation Bot eR Te 0 
From the above, it can be seen that: 
qj max — Tamb 
Rth h-a =~ — (Reh jemb t+ Rth mb-h) -- ee ce ete ees 2) 


PRt+Pe 
values for Rth j-mb 29d Rth mb-h Can be found under Thermal resistance. 


Pp and Pr are derived from Figs.3 and 4 for square-wave operation (and Figs.5 and 6 for sine-wave) as 
follows: 


Starting at the VRwry axis of Fig.3 (or Fig.5), and from a knowledge of the required V Rwy, trace 
upwards to meet the curve that matches the required Tjmax. From this point trace horizontally left 
until the curve of the voltage grade of the device being used is met. From this point trace downwards 
to meet the required duty cycle (5) or form factor (a). From this point trace right and read the actual 
reverse power dissipation on the Pp axis. 


Forward conduction dissipation (Pf) for the known average current IF(AV) and duty cycle (or form 
factor) is easily derived from Fig.4 (or Fig.6). 


Substituting the values of Pp and Pr into equation 2) enables the calculation of the required heatsink. 
To ensure thermal stability, (Rth j-mb + Rth mb-h t+ Rth h-a) x PR must be less than 12 OC. If the 
calculated value of Rt h-g does not permit this, then it must be reduced (heatsink size increased or 
Rth mb-h improved) to enable this criterion to be met. 


EXAMPLE: square-wave operation, using BYV21-35 and heatsink compound; 
Tamb = 30 °C; 6 = 0.5; lE(ay) = 20 A; Vawn = 12 V; voltage grade of device = 35 V. 
From data, Rth j-mb = 1.0 K/W and Rth mb-h = 0.3 K/W. 
From Fig.4, it is found thatPF =14W 
If desired Tjmax is chosen to be 120 9C, then, from Fig.3, PR = 0.35 W 
Using equation 2) we have: 


120 °C — 30 °C 
14W + 0.35 W 


To check for thermal stability: (Rth j-a) x PR = (1.0 + 0.3 + 5) x 0.35 = 2.2 °C. 
This is less than 12 °C, hence thermal stability is ensured. 


Rth h-a= — (1.0 + 0.3) = 5 K/W 
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SQUARE-WAVE OPERATION (Figs.3 and 4) 
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Fig.3 Maximum permissible junction temperature as a function of crest working reverse voltage and 


duty cycle of forward conduction. 
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SINE-WAVE OPERATION (Figs.5 and 6) 
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form factor of forward conduction. 
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Fig.7 Maximum permissible repetitive peak forward current for either square or sinusoidal currents 
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SCHOTTKY-BARRIER RECTIFIER DIODES 


BYV22 SERIES 


High-efficiency schottky-barrier rectifier diodes in DO-5 metal envelopes, featuring low forward 
voltage drop, low capacitance, absence of stored charge and high temperature stability. They are 
intended for use in low output voltage switched-mode power supplies and high-frequency circuits in 
general, where both low conduction losses and zero switching losses are important. They can also 
withstand reverse voltage transients. The series consists of normal polarity (cathode to stud) types. 
A version with guaranteed reverse surge capability, BY V22—40A, is also available. 


QUICK REFERENCE DATA 


BYV22—30 | 35 | 40(A) | 45 


Repetitive peak reverse voltage VRRM max. 30 
Average forward current IE(AV) max. 

Forward voltage VE = 

Junction temperature qj max. 


MECHANICAL DATA 
Fig.1 DO—5 with 4%” x 28 UNF stud (¢6.35 mm) 


35 


60 
0.55 
150 


40 


45 V 


Dimensions in mm 


Types with metric M6 stud (¢6 mm) are available on request; e.g. BY V22—30M. 


15.3 max 


<+—— 17.0 ——> 


M0037 


Net mass: 22 g Supplied with device: 1 nut, 1 lock washer 


Diameter of clearance hole: 6.5 mm Torque on nut: 


min. 1.7 Nm (17 kg cm), 


Accessories supplied on request: 
56264a (mica washer) 
56264b (insulating bush). 

— Products approved to CECC 50 009-034 available on request 


max. 3.5 Nm (35 kg cm), 
Nut dimensions across the flats 
’"’ x 28 UNF, 11.1 mm; M6, 10 mm. 
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BYV22 SERIES 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages BY V22—30 
Non-repetitive peak reverse voltage VRSM V 
Repetitive peak reverse voltage (note 1) VRRM V 
Crest working reverse voltage VRWM V 
Continuous reverse voltage VR V 
—* Currents 
Average forward current 
square wave; 6 = 0.5; up to 
Tmb = 124 °C (note 2) IF(AV) max. 60 A 
sinusoidal; up to Tmp = 127 PC (note 2) IF(AV) —-max. 50 A 
R.M.S. forward current IF(RMS) max. 85 A 


Repetitive peak forward current 

tp = 20 us; 6 = 0.02 lERM max. 1100 A 
Non-repetitive peak forward current 

half sine-wave; T; = 125 °C prior to 

surge; with reapplied VRwM max 


t= 10ms lESmM max. 1000 A 
t=8.3 ms lESM max. 1100 A 
17+ for fusing (t = 10 ms) I7t max. 5000 A’s 

Reverse surge current (BYV22-40A only) 

tp = 100 us | IRSM max. 2.0 A 
Temperatures 
Storage temperature T stg —55 to +150 °C 
Junction temperature Tj max. — 150 OC 


MOUNTING INSTRUCTIONS 


The top connector should be neither bent nor twisted; it should be soldered into the circuit so that 
there is no strain on it. 
During soldering, the heat conduction to the junction should be kept to a minimum. 


Notes: 
1. For tp = 200 ns a 20% increase in VRRyy is allowed. 


2. Assuming no reverse leakage current losses. 
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Schottky-barrier rectifier diodes 


THERMAL RESISTANCE 
From junction to mounting base 


From mounting base to heatsink 
with heatsink compound 
without heatsink compound 


Transient thermal impedance; t = 1 ms 


CHARACTERISTICS 
Forward voltage 

IF = 50 A; Tj = 100 °C 

lp = 150A; Tj = 25 °C 
Rate of rise of reverse voltage 

VR = VRWMmax 


Reverse current 
VR = VRWMmax: Tj = 125 °C 
Capacitance at f = 1 MHz 
VR=5V; Tj = 25 to 125 °C 


Rth j-mb 


Rth mb-h 
Rth mb-h 


Zth j-mb 


*Measured under pulse conditions to avoid excessive dissipation. 


typ. 


BYV22 SERIES 
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BYV22 SERIES 


— OPERATING NOTES 
Dissipation and Heatsink Calculations 


The various components of junction temperature rise above ambient are shown below: 


junction ambient 


mounting base _ heatsink M0049 


Overall thermal resistance, Rth j-a = Rth j-mb + Rth mb-h + Rth h-a 


To choose a suitable heatsink, the following information is required: 
(i) maximum operating ambient temperature 

(ii) duty cycle or form factor of forward current (6 or a) 

(iii) average forward current 

(iv) crest working reverse voltage (V Rw) 


The total power dissipation in the diode has two components: 
PR — reverse leakage dissipation 


PEGE ee RPE waceaeventa star anedes vivndinaueauttedelecs 1) 
Pe — forward conduction dissipation 
From the above it can be seen that: 
Tj —T 
Rth h-a= _jmax ~ amb _ (Rth j-mb + Rth mibb-h) ---e-eeseeesseesereeseereeseeenecsersesssessesensesersessaenes 2). 


Ppt+Pr 
Values for Rth j-mb 49d Rth mb-h Can be found under Thermal Resistance. PR and PF are derived 
from Figs.3 and 4 for square-wave operation (and Figs.5 and 6 for sine-wave) as follows: 
Starting at the VRwyp axis of Fig.3 (or Fig.5), and from a knowledge of the required V Rww, trace 
upwards to meet the curve that matches the required Tjmax- From this point trace horizontally left 
until the curve of the voltage grade of the device being used is met. From this point trace downwards 
to meet the required duty cycle (6) or form factor (a). From this point trace right and read the actual 
reverse power dissipation on the Pp axis. 
Forward conduction dissipation (PF) for the known average current IF(AVv) and duty cycle (or form 
factor) is easily derived from Fig.4 (or Fig.6). 
Substituting the values of PR and Pf into equation 2) enables the calculation of the required 
heatsink. 


To ensure thermal stability, (Rth j-mb + Rth mb-h + Rth h-a) X PR must be less than 12 OC. If 
the calculated value of Ry} p-g does not permit this, then it must be reduced (heatsink size 
increased or R¢h mb-h improved) to enable this criterion to be met. 


EXAMPLE: square-wave operation, using BY V22-35 and heatsink compound; 
Tamb = 40 °C; 6 = 0.5; lF(AV) =30A 
VRWwM = 12 V; voltage grade of device= 35 V_ 
From data, Rth j-mb = 0.6 K/W and Rth mb-h = 0.3 K/W. 
From Fig.4, it is found that Pe = 18 W 
If the desired Tjmax is chosen to be 130 °C, then from Fig.3, PR = 0.9 W 
Using equation 2) we have: 
oc — 4n 0 

Rth h-a=> i eae — (0.6 + 0.3) = 3.9 K/W 

18W+0.9W 


To check for thermal stability: . 
(Reh j-a) x Pp = (0.6 + 0.3 + 3.9) x 0.9 = 4.3 °C. 
This is less than 12 °C, hence thermal stability is ensured. 
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SQUARE-WAVE OPERATION (Figs.3 and 4) 
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Fig.3 NOMOGRAM: for calculation of Pp (reverse leakage power dissipation) 


for a given Tj max., VRywr applied, voltage grade and duty cycle. 
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SINE-WAVE OPERATION (Figs.5 and 6) 


BYV22 SERIES 
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Fig.5 NomMoG RAM: for calculation of Pp (reverse leakage power dissipation) 
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Fig.7 Maximum permissible repetitive peak forward current for either square or sinusoidal currents 


for 1 US < ty <1ms. 
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Fig.10 Typical values. 


Fig.9 f= 1 MHz; Tj = 25 to 125 0¢; 
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Fig.11 Transient thermal impedance. 
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BYV23 SERIES 


SCHOTTKY-BARRIER RECTIFIER DIODES _ 
High-efficiency schottky-barrier rectifier diodes in DO—5 metal envelopes, featuring low forward 
voltage drop, low capacitance, absence of stored charge and high temperature stability. They are 
intended for use in low output voltage switched-mode power supplies and high-frequency circuits in 
general, where low conduction losses and switching losses are important. They can also withstand 


reverse voltage transients. The series consists of normal polarity (cathode to stud) types. 
A version with guaranteed reverse surge capability, BY V23—40A, is also available. 


QUICK REFERENCE DATA 
BYV23—30 | 35 | 40(A) 45 


Repetitive peak reverse voltage VRRM max. 30 | 35 {| 40 455 V 
Average forward current IF(AV) = ‘max. 80 A 
Forward voltage Ve < 0.55 V 
Junction temperature Tj max. 150 OC 
MECHANICAL DATA Dimensions in mm 


Fig.1 DO—5 with %” x 28 UNF stud (66.35 mm) 
Types with metric M6 stud (¢6 mm) are available on request; e.g. BY V23—30M. 


15.3 max 


M0037 


Net mass: 22 g Supplied with device: 1 nut, 1 lock washer 
Torque on nut: 


Diameter of clearance hole: 6.5 mm 
min. 1.7 Nm (17 kg cm), 


Accessories supplied on request: max. 3.5 Nm (35 kg cm). 
96264a (mica washer), Nut dimensions across the flats: — 
56264b (insulating bush). %''x 28 UNF, 11.1 mm; M6, 10 mm. 


= Products approved to CECC 50 009-036 available on request 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages BY V23-30 
Non-repetitive peak reverse voltage VRSM V 
Repetitive peak reverse voltage (note 1) VRRM V 
Crest working reverse voltage VRWM V 
Continuous reverse voltage VR V 
Currents 
Average forward current 

square wave; 6 = 0.5; 

up to Tmpb = 115 OC (note 2) IF(AV) max. 80 A 

sinusoidal; 

up to Tmp = 116 OC (note 2) lE(AV) max. 70 A 
R.M.S. forward current lE(RMS) max. 113 A 


Repetitive peak forward current 

tp = 20 us; 6 = 0.02 lERM max. 1500 A 
Non-repetitive peak forward current 

half sine-wave; 

Tj = 125 OC prior to surge; 

with reapplied V Rwmmax 


t= 10ms lESmM max. 1500 A 

t=8.3 ms lEsm max. 1650 AD 
I?t for fusing (t = 10 ms) [7 t max. 11250 A’s 
Reverse surge current (BY V23-40A only) 

tp = 100 us IRSM | max. 2.0 A 
Temperatures 
Storage temperature T stg —55 to +150 oC 
Junction temperature Tj max. 150 oC 


MOUNTING INSTRUCTIONS 


The top connector should be neither bent nor twisted; it should be soldered into the circuit so that 
there is no strain on it. 
During soldering, the heat conduction to the junction should be kept to a minimum. 


Notes: 


1. For ty = 200 ns a 20% increase in VR RI Is allowed. 
2. Assuming no reverse leakage current losses. 
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THERMAL RESISTANCE 


From junction to mounting base Rth j-mb = 0.6 K/W 
From mounting base to heatsink 
with heatsink compound Rth mb-h = 0.3 K/W 
without heatsink compound Rth mb-h = 0.5 K/W 
Transient thermal impedance; t = 1 ms Zth j-mb = 0.07 K/W 


CHARACTERISTICS 


Forward voltage 


lp = 70 A; Tj = 100 °C VE < 0.55 v* 
le = 200 A; Tj = 25 oC Ve < 0.95 vV* 
Rate of rise of reverse voltage 
VR = VRWMmax dVR 
— < 1500 V/_s 
dt 
Reverse current 
VR = VRWMmax: Tj = 125 OC IR < 350 mA 
Capacitance at f= 1 MHz 
VR =5V; Tj = 25 to 125 OC Cq typ. 2500 pF 


*Measured under pulse conditions to avoid excessive dissipation. 
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Dissipation and Heatsink Calculations 
The various components of junction temperature rise above ambient are shown below: 


junction ambient 


mounting base _ heatsink M0049 Fig.2 


Overall thermal resistance, Rth j-a = Rth j-mb + Rth mb-ht Rth h-a 


To choose a suitable heatsink, the following information is required: 
(i) maximum operating ambient temperature 

(ii) duty cycle or form factor of forward current (6 or a) 

(iii) average forward current 

(iv) crest working reverse voltage (VRywm) 


The total power dissipation in the diode has two components: 
PR — reverse leakage dissipation 


PhO RR EB ais seeciavans eteeaananctedeabenadesantzons 1) 
Pe — forward conduction dissipation 
From the above it can be seen that: 
Tjmax — Tamb 
Rth h-a= BALL eM LL (Rth jamb + Rth mb-h) vvsceceeseeseeseeeseeeeeeensseeeseeeeeesesnetenaneeeeeeeseees 2). 


PR+Pp 
Values for Rth j-mb 29d Rth mb-h Can be found under Thermal Resistance. PR and PF are derived 
from Figs.3 and 4 for square-wave operation (and Figs.5 and 6 for sine-wave) as follows: 
Starting at the VRwyp axis of Fig.3 (or Fig.5), and from a knowledge of the required V Rwy, trace 
upwards to meet the curve that matches the required Tjmax: From this point trace horizontally left 
until the curve of the voltage grade of the device being used is met. From this point trace downwards 
to meet the required duty cycle (6) or form factor (a). From this point trace right and read the actual 
reverse power dissipation on the Pp axis. 
Forward conduction dissipation (Pf) for the known average current IF(AVy) and duty cycle (or form 
factor) is easily derived from Fig.4 (or Fig.6). 
Substituting the values of Pp and Pr into equation 2) enables the calculation of the required 
heatsink. 


To ensure thermal stability, (Rth j-mb + Rth mb-h + Rth h-a) x PR must be less than 12 OC. If 
the calculated value of Rth h-g does not permit this, then it must be reduced (heatsink size 
increased or Rif mb-h improved) to enable this criterion to be met. 


EXAMPLE: square-wave operation, using BY V23-35 and heatsink compound; 
Tamb = 40 °C; 6 = 0.5; lF(AV) =50A 
VRWM = 12 V; voltage grade of device = 35 V 
From data, Rth j-mb = 0.6 K/W and Rth mb-h = 0.3 K/W. 
From Fig.4, it is found that Pr = 35 W 
If the desired Tjmax is chosen to be 140 °C, then from Fig.3, PR = 2.4 W 
Using equation 2) we have: 
OC — 490 

Rth h-a iss a cea ae (0.6 + 0.3) = 1.8 K/W 

35W+2.4W 


To check for thermal stability: 
(Rit j-a) xX Pp = (0.6+0.3 + 1.8) x 2.4=6.5 °C. 
This is less than 12 °C, hence thermal stability is ensured. 
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Fig.3 NOMOGRAM: for calculation of PR (reverse leakage power dissipation) for a given Tjmax-, 
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SQUARE-WAVE OPERATION (Figs.3 and 4) 
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Fig.5 NOMOGRAM: for calculation of Pp (reverse leakage power dissipation) for a given Tjimax-: 
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Fig.7 Maximum permissible repetitive peak forward current for either square or sinusoidal current for 
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Fig.10 Typical values. 


Fig.9 f = 1 MHz; Tj = 25 to 125 °C. 
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BYV33 SERIES 


SCHOTTKY—BARRIER DOUBLE RECTIFIER DIODES 


High-efficiency schottky-barrier double rectifier diodes in plastic envelopes, featuring low forward 
voltage drop, low capacitance and absence of stored charge. They are intended for use in 
switched-mode power supplies and high-frequency circuits in general, where both low conduction 
losses and low switching losses are essential. The single chip (monolithic) construction allows both 
diodes to be paralleled without the need for derating. They can also withstand reverse voltage 
transients. The series consists of common-cathode types. A version with guaranteed reverse surge 
capability, BY V33—40A, is also available. 


QUICK REFERENCE DATA 


Per diode, unless otherwise stated BYV33-—30 | 35 | 40(A) } 45 
Repetitive peak reverse voltage VRRM max. 30 1 35 | 40 45 V 
Average forward current 

(both diodes conducting) lF(AV) max. 20 A 
Forward voltage Ve < 0.6 V 
Junction temperature Tj max. 150 OC 
MECHANICAL DATA Dimensions in mm 


Fig.1 TO-220AB 


a4 a9 
mounting 
base 
(see note) 
k MO758 
— 
| Lh ecpieines (3x) 
> +_ 
2.54 2.54 
Net mass: 2g 


Note: The exposed metal mounting base is directly connected to the cathode. 
Accessories supplied on request: see data sheets Mounting instructions and accessories for TO-220 
envelopes. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (1EC 134). 


Voltages (per diode) 
Repetitive peak reverse voltage 
Crest working reverse voltage (note 1) 


Continuous reverse voltage (note 1) 


— Currents (both diodes conducting; note 2) 


Output current: 
square-wave; 6 = 0.5; 
uP to Tmpb = 122 PC (note 3) 


sinusoidal; 
up to Tmpb = 124 OC (note 3) 


R.M.S. foward current 


Repetitive peak forward current 
tp = 20 us, 6 = 0.02 (per diode) 


Non-repetitive peak forward current (per diode) 
half sine-wave; T; = 125 °C prior to 
surge; with reapplied VRwMmax 
= 10ms 
t=8.3 ms 


17t for fusing (t = 10 ms; per diode) 

Reverse surge current (BY V33—40A only) 
tp = 100 us 

Temperatures 

Storage temperature 


Junction temperature 


Notes: 


1. Up to Tj = 125 °C; see derating curve for higher temperature operation. 


VRRM 
VRWM 


lo 


lo 
lF(RMS) 


lIFRM 


BY V33— 30 


max. 


max. 


max. 


max. 


max. 


max. 


20 


18 
28 


200 


200 
220 


200 


0.5 


—40 to +150 
150 


A’s 


o¢ 
°C 


2. The limits for both diodes apply whether both diodes conduct simultaneously or on alternate half 


cycles. 


3. Assuming no reverse leakage current losses. 
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Schottky-barrier, double rectifier diodes 


CHARACTERISTICS (per diode) 
Forward voltage 
lp =7 A; Tj = 100 °C 
Ip = 20A; Tj = 25 °C 
Reverse current 
VR = VRWMmax: Tj = 125 OC 
Junction capacitance at f = 1 MHz 
VR =5V; Tj = 25 to 125 9C 
THERMAL RESISTANCE 
From junction to mounting base (both diodes conducting) 


From junction to mounting base (per diode) 


Influence of mounting method 

1. Heatsink mounted with clip (see mounting instructions) 
Thermal resistance from mounting base to heatsink 

a. with heatsink compound 


b. with heatsink compound and 0.06 mm maximum mica 
insulator 


c. with heatsink compound and 0.1 mm maximum mica 
insulator (56369) 


d. with heatsink compound and 0.25 mm maximum 
alumina insulator (56367) 


e. without heatsink compound 


2. Free air operation 


Rth mb-h 
Rth mb-h 
Rth mb-h 


Rth mb-h 
Rth mb-h 


BYV33 SERIES 


300 


1.6 
2.6 


0.2 


1.4 


2.2 


0.8 
1.4 


K/W 


— K/W 


K/W 


K/W 


K/W 


K/W 
K/W 


The quoted values of Rip, j-a should be used only when no leads of other dissipating components run 


to the same tie point. 

Thermal resistance from junction to ambient in free air; 
mounted on a printed circuit board at any device lead 
length and with copper laminate on the board 


*Measured under pulse conditions to avoid excessive dissipation. 


Rth j-a 


60 
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BYV33 SERIES 


MOUNTING INSTRUCTIONS 


1. 


The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for 
more than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


The leads should not be b ‘nt less than 2.4 mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1.0 mm. 


Mounting by means of a spring clip is the best mounting method because it offers: 

a. agood thermal contact under the crystal area and slightly lower R¢h mb-h Values than does 
screw mounting. 

b. safe isolation for mains operation. 

However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


For good thermal contact, heatsink compound should be used between mounting base and 
heatsink. Values of Rth mb-h given for mounting with heatsink compound refer to the use of a 
metallic oxide-loaded compound. Ordinary silicone grease is not recommended. 


Rivet mounting (only possible for non-insulated mounting). 
Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 


OPERATING NOTES 


Dissipation and heatsink calculations. 


The various components of junction temperature rise above ambient are illustrated in Fig.2. 


570 


junction 1 junction 2 


Rth j—mb 


mounting 
base 


heatsink 
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Schottky-barrier double rectifier diodes BYV33 SERIES 


OPERATING NOTES = 


Dissipation and heatsink calculations (continued) 
Overall thermal resistance, Rth j-a = Rth j-mb + Rth mb-h t+ Rth h-a 


To choose a suitable heatsink, the following information is required for each half of the dual diode: 
(i) maximum operating ambient temperature 

(ii) duty cycle or form factor of forward current (6 or a) 

(iii) average forward current per diode 

(iv) crest working reverse voltage (V Rwy) 


The total power dissipation in the diode has two components: 


PR —_ reverse leakage dissipation 
Piste Pp SPE iter aie 1) 
Pe — _ forward conduction dissipation 
From the above it can be seen that: 
Tj af 
Rth h-a = ax amb (Rthigcmb: © Beh wnbetil sae cxeie scien tar eremtetonteeee neers micas nears: 2). 


Pr +Pp 
Values for Rth j-mb aNd Rth mb-h can be found under Thermal Resistance. Pp and Pr are derived 
from Figs.3 and 4 for square-wave operation (and Figs.5 and 6 for sine-wave) as follows: 
Look at each half of the dual diode separately; for each diode, starting at the VRwyp axis of Fig.3 (or 
Fig.5), and from a knowledge of the required VRyp, trace upwards to meet the curve that matches 
the required Tjmax: From this point trace horizontally left until the curve of the voltage grade of 
the device being used is met. From this point trace downwards to meet the required duty cycle (5) or 


form factor (a). From this point trace right and read the actual reverse power dissipation on the Pp axis. 
From this calculation, PR = PR (diode 1) + Pp (diode 2) o.oo... ceeesesesseeeeessececeresaneeenesetesersenereesaaes 3). 


Forward conduction dissipation (PF) for the known average current IF(a\) and duty cycle (or form 
factor) for each diode is easily derived from Fig.4 (or Fig.6). 


olmilarhnye Pe Pe (lode tyr Pie AGiGde 2) -czcccviusacupacniedceatusaycsnadacsadsenpun canpygteuenaoncdansndetnayeteadtenoicares 4). 


Substituting equations 3) and 4) into equation 2) enables the calculation of the required heatsink. 


NOTE:— If both halves of the diode are being used (as is assumed above), the value of Rth j-mb = 
1.6 K/W. If only one half of the diode is used, follow the above procedure for one diode 
only, and use the value of Rth j-mb Of 2.6 K/W. 


To ensure thermal stability, (Rth j-mb + Rth mb-h + Rth h-a) X PR must be less than 12 °C. 
If the calculated value of Ry} f-g does not permit this, then it must be reduced (heatsink 
size increased Or R¢h mb-h improved) to enable this criterion to be met. 


EXAMPLE: square-wave operation, using BY V33-35 and heatsink compound; 
Tamb = 90 °C; 5 (diode 1) = 0.5; 5 (diode 2) = 0.5; 
lF(AV) (diode 1) =7 A; lE(ay) (diode 2) = 7 A; 
Vrwmn (both diodes) = 12 V; voltage grade of device = 35 V. 
From data, Rth j-mb = 1-6 K/W and Rth mb-h = 0.2 K/W. 
For each diode from Fig.4, it is found that Pe = 5.5 W; 
hence total PE = 2x 5.5=11W. (from equation 4) 
If the desired Tj max is chosen to be 130 °C, then, from Fig.3, PR (per diode) = 0.17W 
Therefore total PR = 2 x 0.17 = 0.34 W. (from equation 3) 
Using equation 2) we have: 
O O 
pte oo eos Se show 
11W+0.34W 


To check for thermal stability: 
(Rih j-a) x PR = (1.6 + 0.2 + 5.3) x 0.34 = 2.4 °C. 
This is less than 12 °C, hence thermal stability is ensured. 
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Fig.3 NOMOGRAM: for calculation of Pp 


VRWM applied, voltage grade and duty cycle (per diode). 
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Fig.5 NOMOGRAM: for calculation of ae (reverse leakage power dissipation) for a given Tjmax., 


VRwm applied, voltage grade and form factor (per diode). 


Schottky-barrier double rectifier diodes 
SINE-WAVE OPERATION (Figs.5 and 6) 
a= form factor = |E(RMs)/IF(AV) 
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Fig.7 Maximum permissible repetitive peak forward current for either square or sinusoidal currents 


for 1 MS < ty <1ms. 
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Definition of IF Ry and ty/T. 


T; = 25 °C; — — — T; = 100 °C; 
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Fig.11 Transient thermal impedance; one diode conducting. 


BYV33F SERIES 


SCHOTTKY-BARRIER, ELECTRICALLY-ISOLATED 
DOUBLE RECTIFIER DIODES 


High-efficiency schottky-barrier double rectifier diodes in SOT-186 (full-pack) plastic envelopes, 
featuring very low forward voltage drop, low capacitance and absence of stored charge. Their electrical 
isolation makes them ideal for mounting on acommon heatsink alongside other components without 
the need for additional insulators. They are intended for use in switched-mode power supplies and 
high-frequency circuits in general, where low conduction losses and absence of stored charge are 
essential. The single chip (monolithic) construction allows both diodes to be paralleled without the 
need for derating. The series consists of common-cathode types. 

A version with guaranteed reverse surge capability, BY V33F—40A is available. 


QUICK REFERENCE DATA 


Per diode, unless otherwise stated BY V33F—30 35 A0(A) 45 
Repetitive peak reverse voltage VRRM max. 30 35 40 45 V 
Output current 

(both diodes conducting) lo max. 20 A 
Forward voltage VE < 0.6 V 
Junction temperature Tj x 150 OC 


MECHANICAL DATA Dimensions in mm 
Fig.1 SOT-186 (full-pack). 


seating 
plane— 
1(a4) 3(a) 
{ 
3.5 max 
not tinned — 
t 
k 
2k) M2341 1.5 max 
[6[0.4 M}— i . 0.55 max 
—el le 1,3 
Net mass: 2 g. 


The seating plane is electrically isolated from all terminals. 
Accessories supplied on request (see data sheets Mounting instructions for F-pack devices and 
Accessories for SOT-186 envelopes). 
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BYV33F SERIES 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages (per diode) BYV33F—30 
Repetitive peak reverse voltage VRRM 

Crest working reverse voltage (note 1) VRWM 

Continuous reverse voltage (note 1) VR 


Currents (both diodes conducting; notes 2 and 4) 


Output current: 
square wave; 6 = 0.5; up to 


Th = 65 °C (note 3) lo max. 20 A 
sinusoidal; up to Ty = 71 OC (note 3) lo max. 18 A 
R.M.S. forward current IF(RMS) Max. 28 A 


Repetitive peak forward current 

tp = 20 us; 6 = 0.02 (per diode) lFRM max. 200 A 
Non-repetitive peak forward current (per diode) 

half sine-wave; Tj = 150 °C prior to 

surge; with reapplied VRwM max 


t= 10ms l-FSM max. 150 A 

t= 8.3 ms lESmM max. — 165 A 
|?t for fusing (t = 10 ms, per diode) I7t max. 112 A’s 
Reverse surge current (BY V33F—40A only) 

tp = 100 us IRSM max. 0.5 A 
Temperatures 
Storage temperature Tstg —40 to +150 OC 
Junction temperature Tj max. 150 oC 
ISOLATION 
Peak isolation voltage from all 

terminals to external heatsink Visol max. 1000 V 
Isolation capacitance from centre 

lead to external heatsink (note 5) Cy typ. 12 pF 
Notes: 


1. Up to Tj = 125 OC; see derating curve for higher temperature operation. 


2. The limits for both diodes apply whether both diodes conduct simultaneously or on alternate half 
cycles. 


3. Assuming no reverse leakage current losses. 
4. The quoted temperatures assume heatsink compound is used. 
5. Mounted without heatsink compound and 20 Newtons pressure on the centre of the envelope. 
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Schottky-barrier, isolated double rectifier diodes 


CHARACTERISTICS (per diode) 
l= 25 OC unless otherwise stated 


Forward voltage 


lp = 7A; Tj = 100 °C VE 

IF =20A Ve 
Reverse current 

VrR=VRwWM max: 1j = 125 OC IR 
Junction capacitance at f = 1 MHz 

VR =5V; Tj = 25 °C to 125 °C Cj 


THERMAL RESISTANCE 


From junction to external heatsink with minimum 
of 2 kgf (20 Newtons) pressure on the centre 
of the envelope: | 


a. both diodes conducting: 


with heatsink compound Rth j-h 

without heatsink compound Rth j-h 
b. per diode: 

with heatsink compound Rth j-h 

without heatsink compound Rth j-h 


Free air operation 


typ. 


BYV33F SERIES 


0.6 
1.0 


40 


300 


5.0 
7.0 


6.0 
8.0 


\V* 
= 


mA 


pF 


K/W 
K/W 


K/W 


K/W 


The quoted value of Rip, j-h should be used only when no leads of other dissipating components run to 


the same tie point. 


Thermal resistance from junction to ambient 
in free air, mounted on a printed circuit board Rth j-a 


*Measured under pulse conditions to avoid excessive dissipation. 
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BYV33F SERIES 


~ MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for 
more than 5 seconds. Soldered joints must be at Jeast 4.7 mm from the seal. | 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1 mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers a good thermal 
contact under the crystal area and slightly lower R¢p j-h values than screw mounting. The force 
exerted on the top of the device by the clip should be at least 2 kgf (20 Newtons) to ensure good 
thermal contact and must not exceed 3.5 kgf (35 Newtons) to avoid damage to the device. 


4. |f screw mounting is used, it should be M3 cross-recess pan head. 
Minimum torque to ensure good thermal contact: 5.5 kgf (0.55 Nm) 
Maximum torque to avoid damage to the device: 8.0 kgf (0.80 Nm) 


5. For good thermal contact, heatsink compound should be used between baseplate and heatsink. 
Values of R¢h j-h given for mounting with heatsink compound refer to the use of a metallic oxide - 
loaded compound. Ordinary silicone grease is not recommended. 


6. Rivet mounting. 
It is not recommended to use rivets, since extensive damage could result to the plastic, which could 
destroy the insulating properties of the device. 


7. The heatsink must have a flatness in the mounting area of 0.02 mm maximum per 10 mm. 
Mounting holes must be deburred. 

OPERATING NOTES 

The various components of junction temperature rise above ambient are illustrated in Fig.2. 


junction 1 junction 2 


mounting base 
(inaccessible) 


5.4K/W (without heatsink compound) 


| 

| 
Rth j—a i 

3.4K/W (with heatsink compound) | 

heatsink | 
| 

| 


ambient M2869 
Fig.2. 


Any measurement of heatsink temperature should be immediately adjacent to the device. 
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Schottky-barrier, isolated double rectifier diodes BYV33F SERIES 


OPERATING NOTES 


Dissipation and heatsink calculations (continued) 


Overall thermal resistance, Rth j-a = Rth j-h + Rth h-a 


To choose a suitable heatsink, the following information is required for each half of the dual diode: 
(i) maximum operating ambient temperature 

(ii) duty cycle or form factor of forward current (5 or a) 

(iii) average forward current per diode 

(iv) crest working reverse voltage (V Rywm) 


The total power dissipation in the diode has two components: 
Pr — reverse leakage dissipation 


eee na = lee ath i) <a ee RE LT aL on 1) 
Pe — forward conduction dissipation po ae 
From the above it can be seen that: 
a —T 
_ 'ymax amb 
Rth h-a = ——————_. — (Rth j-h) NA mR ST AE a Me RE Ey ERE RE RR OMe RRS Le NETO nie en nnn Seo 2) 


PE+PrR 
The value of Rth j-h can be found under Thermal Resistance and will depend upon whether or not 
heatsink compound is used. Pp and Pr are derived from Figs.3 and 4 for square-wave operation (and 
Figs.5 and 6 for sine-wave) as follows: 
Look at each half of the dual diode separately; for each diode, starting at the V Rwy axis of Fig.3 (or 
Fig.5), and from a knowledge of the required V Rwwp, trace upwards to meet the curve that matches the 
required Tjmax: From this point trace horizontally left until the curve of the voltage grade of the device 
being used is met. From this point trace downwards to meet the required duty cycle (5) or form factor 
(a). From this point trace right and read the actual reverse power dissipation on the PR axis. From this 
calculation, Fa =P p (diode 1) 4PR (GiOde. 2) iscrssc set arceresscenenrdcinsec are sustiniercanyasveonectcwevteceauers 3). 
Forward conduction dissipation (PF) for the known average current |F( av) and duty cycle (or form 
factor) for each diode is easily derived from Fig.4 (or Fig.6). 


similarly, Pe= Pe (diode 1) t:Pe (GIOdE 2) oitntGielsassatavsatAgettetyeagsannerte haatustue! va taniay uiaetiedexia 4). 
Substituting equations 3) and 4) into equation 2) enables the calculation of the required heatsink. 
NOTE:—_ If both halves of the diode are being used (as is assumed above), the value of R¢h j-h = 5 K/W 


(with heatsink compound) or 7 K/W (without heatsink compound). 
If only one half of the diode is used, follow the above procedure for one diode only, and use 
the value of R¢th j-h of 6 K/W (with heatsink compound) or 8 K/W (without heatsink 
compound). 
To ensure thermal stability, (Rth j-h + Rth h-a) x PR must be less than 12 °C. If the 
calculated value of Ry, p-g does not permit this, then it must be reduced (heatsink size 
increased or R+h j-g improved) to enable this cirterion to be met. 
EXAMPLE: square wave operation, using BY V33F—35 and heatsink compound; 
| Tamb = 40 °C; 5 (diode 1) = 0.5; 5 (diode 2) = 0.5; 
lF(AV) (diode 1) = 7 A; IF( ay) (diode 2) = 7 A; 
VRwmn (both diodes) = 12 V; voltage grade of device = 35 V. 
From data, Rth j-h = 5 K/W. 
For each diode from Fig.4, it is found that Pe = 5.5 W; 
hence total PF = 2x 5.5= 11 W. (from equation 4) 
lf the desired Tjmax is chosen to be 130 °C, then, from Fig.3, PR (per diode) = 0.17 W. 
Therefore total Pp = 2 x 0.17 = 0.34 W. (from equation 3) 
Using equation 2) we have: 
130 °C — 40 °C 
Rth hea = ———————-_ — (5.0) = 2.9 K/W 
11W+ 0.34 W - 
To check for thermal stability: : 
(Rth j-a) x PR = (5.0 + 2.9) x 0.34 = 2.69 °C. 
This is less than 12 °C, hence thermal stability is ensured. 
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SQUARE-WAVE OPERATION (Figs.3 and 4) 
Vrwmn applied, voltage grade and duty cycle (per diode). 


Fig.3 NOMOGRAM: for calculation of P 


July 1986 


582 


BYV33F SERIES 
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Fig.7 Maximum permissible repetitive peak forward current for either square or sinusoidal currents for 


1 us < ty <1 ms, per diode. 
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Fig.11 Transient thermal impedance; one diode conducting; —— with heatsink compound; 


— — — without heatsink compound. 
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SCHOTTKY-—BARRIER RECTIFIER 


DIODES 


BYV39 SERIES 


High-efficiency schottky-barrier rectifier diodes in TO-220 plastic envelopes, featuring low forward 
voltage drop, low capacitance, absence of stored charge, and high temperature stability. They are 
intended for use in low output voltage switched-mode power supplies and high-frequency circuits in 
general, where both low conduction losses and switching losses are important. They can also withstand 
reverse voltage transients. The series consists of normal polarity (cathode to mounting-base) types. 

A version with guaranteed reverse surge capability, BY V39-40A; is also available. 


QUICK REFERENCE DATA 


BY V39—30 35 40(A) 45 
Repetitive peak reverse voltage VRRM_ max 30 35 40 45 V 
Average forward current lIF(AV) max 16 A 
Forward voltage VE a 0.6 V 
Junction temperature Tj max 150 OC 
MECHANICAL DATA Dimensions in mm 
Fig.1 TO-220AC = 
1.3 fn 
oo Ne 
5.9 | 
mounting min 
base ——» 
(see note) 4 15.8 
max 
_ 
’ 2 a 
3.5 max 
not tinned 
te 
1.3 
max 
(2x) 
| ol/+09 max (2x) 
+! 508 i< > 
Net mass: 2 g 
Note: The exposed metal mounting base is directly connected to the cathode. 
Accessories supplied on request: see data sheets Mounting instructions and accessories for TO-220 
envelopes. 
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BYV39 SERIES 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


—* Voltages BYV39— 30 


Repetitive peak reverse voltage VeRM max. 30 45 V 
Crest working reverse voltage (note 1) VRWwM max. 30 45 V 
Continuous reverse voltage (note 1) Vr max. 30 45 V 
— Currents 

Average forward current 

square wave; 6 = 0.5; 

up to Tp = 119 °C (note 2) lE(AV) max. 16 A 

sinusoidal; up to T,, = 124 °C (note 2) le(ay) max. 12.5 A 
R.M.S. forward current lE(RMS) max. 22 
Repetitive peak forward current 

ty = 20 us; 6 = 0.02 leRM max. 260 A 
Non-repetitive peak forward current 

half sine-wave; T. = 125 °C prior to 

surge; with reapplied Vawny max 

t= 10ms leon max. 150 A 

t=8.3ms leon max. 165 A 
[2+ for fusing (t= 10 ms) I2t max. 112 As 
Reverse surge current (BYV39—40A only) | 

ty 100 us IRsm max. 1.0 A 
Temperatures 
Storage temperature 7 T stg —40 to +150 °C 
Junction temperature if max. 150 re 
CHARACTERISTICS 
Forward voltage 

Ip = 15 A; 1) = 100 °C (note 3) Ve < 0.6 V 

lr = 40 A; Tj = 25 °C (note 3) Ve < | 1.0 V 
Reverse current 

7 Tos fe) 
=< Vp = Vawnm max’ qj = 125°C IR < 55 mA 

Junction capacitance at f= 1MHz 

Vp =5V; Tj = 25 to 125 °C Cy typ. 520 pF 


Notes: 
1. Up to qj = 125 °C; see derating curve for higher temperature operation. 
2. Assuming no reverse leakage current losses. 


3. Measured under pulse conditions to avoid excessive dissipation. 
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THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 22 K/W 


Influence of mounting method <— 
1. Heatsink-mounted with clip (see mounting instructions) 


Thermal resistance from mounting base to heatsink 


a. with heatsink compound Rthmb-h = 0.5 K/W 
b. with heatsink compound and 0.06 mm maximum mica 

insulator Rth mb-h = 1.4 K/W 
c. with heatsink compound and 0.1 mm maximum mica 

insulator (56369) Rthmbh = 2.2 K/W 
d. with heatsink compound and 0.25 mm maximum ; 

alumina insulator (56367) Rth mb-h = 08 K/W 
e. without heatsink compound Rth mb-h = 1.4 K/W 


2. Free air operation 


The quoted values of Ry, j-a should be used only when no leads of other dissipating components run 
to the same tie point. 

Thermal resistance from junction to ambient in free air; 

mounted on a printed circuit board at any device lead 

length and with copper laminate on the board Rth j-a = 60 K/W 


~ MOUNTING INSTRUCTIONS a 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for 
more than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
bending. The bend radius must be no less than 1.0 mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. a good thermal contact under the crystal area and slightly lower Rth mp-h values than does 
screw mounting. 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact, heatsink compound should be used between mounting base and 
heatsink. Values of Rth mb-h given for mounting with heatsink compound refer to the use of a 
metallic oxide-loaded compound. Ordinary silicone grease is not recommended. 


5. Rivet mounting (only possible for non-insulated mounting). 
Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 
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BYV39 SERIES 


—e OPERATING NOTES 
Dissipation and Heatsink Calculations 
The various components of junction temperature rise above ambient are shown below: 


junction ambient 


mounting base _ heatsink M0026 Fig.2 
Overall thermal resistance, Rth j-a = Rth j-mb + Rth mb-h*t Rth h-a 


To choose a suitable heatsink, the following information is required: 
(i) maximum operating ambient temperature 

(ii) duty cycle or form factor of forward current (6 or a) 

(iii) average forward current 

(iv) crest working reverse voltage (V Rwy) 


The total power dissipation in the diode has two components: 
PR — reverse leakage dissipation 


Prot =PR+PE eT ee eR CTC Ee ee 1). 
Pr — forward conduction dissipation 
From the above it can be seen that: 
Tjmax — Tamb 
Riftha =e SR jomb + Reh mb-h) -+ss-+ecceestescesesnteeseserssseeettsecestesennsetocaeanes 2). 


PRt+Pe 
Values for Rth j-mb 49d Rth mb-h Can be found under Thermal Resistance. PR and Pr are derived 
from Figs.3 and 4 for square-wave operation (and Figs.5 and 6 for sine-wave) as follows: 
Starting at the Vpwpm axis of Fig.3 (or Fig.5), and from a knowledge of the required V Rwy, trace 
upwards to meet the curve that matches the required Tjmax- From this point trace horizontally left 
until the curve of the voltage grade of the device being used is met. From this point trace downwards 
to meet the required duty cycle (6) or form factor (a). From this point trace right and read the actual 
reverse power dissipation on the Pp axis. 
Forward conduction dissipation (Pf) for the known average current lF(AV) and duty cycle (or form 
factor) is easily derived from Fig.4 (or Fig.6). 
Substituting the values of PR and Pf into equation 2) enables the calculation of the required 
heatsink. 


To ensure thermal stability, (Rth j-mb + Rth mb-h t+ Rth h-a) * PR must be less than 12 OC. If 
the calculated value of Rtph f-g does not permit this, then it must be reduced (heatsink size 
increased or Rth mb-h improved) to enable this criterion to be met. 7 


EXAMPLE: square-wave operation, using BY V39-35 and heatsink compound; 
Tamb = 50 °C; 6 = 0.5; IF(ay) = 12 A 
VRWM = 12 V; voltage grade of device = 35 V 
From data, Rtn j-mb = 2.2 K/W and Rth mb-h = 0.5 K/W. 
From Fig.4, it is found that Pe = 9.2 W 
If the desired Tjmax is chosen to be 130 °C, then from Fig.3, PR = 0.23 W 
Using equation 2) we have: 
130 °C — 50 °C 
Riikgec SOOT Os abe 
9.2W+0.23 W 
To check for thermal stability: 
(Rih j-a) x Pp = (2.2+0.5+5.8) x 0.23 = 2 9C. 
This is less than 12 °C, hence thermal stability is ensured. 
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Fig.3 NOMOGRAM: for calculation of Pp (reverse leakage power dissipation) for a given 


VRWM applied, voltage grade and duty cycle. 
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SINUSOIDAL ne (Figs.5 and 6) 
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Fig.6 NOMOGRAM: for calculation of Pp (reverse leakage power dissipation) for a given Tjmax., 


VRWM applied, voltage grade and form factor. 
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Fig.7 Maximum permissible repetitive peak forward current for either square or sinusoidal currents 
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Fig.9 f= 1 MHz; Tj = 25 to 125 OC 
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BYV43 SERIES 


SCHOTTKY—BARRIER DOUBLE RECTIFIER DIODES 


High-efficiency schottky-barrier double rectifier diodes in plastic envelopes, featuring low forward 
voltage drop, low capacitance and absence of stored charge. They are intended for use in switched- 
mode power supplies and high-frequency circuits in general, where both low conduction losses and zero 
switching losses are essential. Their single chip (monolithic) construction allows both diodes to be 
paralleled without the need for derating. They can also withstand reverse voltage transients. The series 
consists of common-cathode types. A version with guaranteed reverse surge capability, BY V43-40A, is 
also available. 


QUICK REFERENCE DATA 
Per diode, unless otherwise stated BY V 43-30 35 40(A) | 45 
Repetitive peak reverse voltage VRRM max. 30 | 35 | 40 | 45 V 


Output current 


(both diodes conducting) lo max. 30 A 
Forward voltage VE < 0.6 V 
Junction temperature Tj << 150 oC 
MECHANICAL DATA fue Dimensions in mm 
Fig.1 TO-220AB C 

1.3—> ig 
ay 2 
ie 
mounting : 
base 
k Mo758 | 
} max 
| 
J 
3.5 max 
not tinned | 
i 
4 13.5 
min 
valli besmernael su) > <0. 
ei it 2.4 
2.54 2.54 
M0738 
Net mass: 2g 


Note: the exposed metal mounting base is directly connected to the common cathode. 
Accessories supplied on request: see data sheets Mounting instructions and accessories for TO-220 


envelopes. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 


——> Voltages (per diode) BYV43— 30 V 
Repetitive peak reverse voltage VrRRM V 
Crest working reverse voltage (note 1) VRWM V 
Continuous reverse voltage (note 1) Ve V 

—* Currents (both diodes conducting: note 2) 

Output current: 

square wave; 6 =0.5; 

up to T,, = 112 °C (note 3) lo max. 30 A 
R.M.S. forward current lE(RMS) max. — 40 A 
Repetitive peak forward current 

ty = 20 us, 6 =0.02 (per diode) lerRu max. 250 A 
Non-repetitive peak forward current (per diode) 

half sine-wave; T; = 125 °C prior to 

surge; with reapplied Vewem max 

t= 10ms leom max. 200 A 

t=8.3ms lesm max. 220 A 
I? t for fusing (t= 10ms, per diode) I7t max. 200 A’s 
Reverse surge current (BY V43—40A only) 

t= 100 us IRsm max. 0.5 A 
Temperatures 
Storage temperature T stg —40 to +150 MC 
Junction temperature Tj max. 150 °C 
Notes: 


1. Upto qj = 125 °C; see derating curve for higher temperature operation. 


2. The limits for both diodes apply whether both diodes conduct simultaneously or on alternate 
half cycles. 


3. Assuming no reverse leakage current losses. 
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Schottky-barrier double rectifier diodes BYV43 SERIES 


CHARACTERISTICS (per diode) 


Forward voltage 
Ip = 15 A; T= 125 °C Ve < 0.6 v* 


Ip = 30 A; T= 25 OC Ve < 0.87 V* 


Reverse current 
_ ; ~ Oo 
Ve =Veawnm max? 1j = 125 C Ip < 100 mA <«— 


Junction capacitance at f= 1MHz 

VR = 5 V; 7; = 25 to 125 °C Cy typ. 500 pF 
THERMAL RESISTANCE 
From junction to mounting base (both diodes conducting) Reh j-mb = 1.4 K/W 
From junction to mounting base (per diode) Reh j-mb = 2.3 K/W 


Influence of mounting method 


1. Heatsink-mounted with clip (see mounting instructions) 
Thermal resistance from mounting base to heatsink 


a. with heatsink compound Babb = 0.2 K/W 
b. with heatsink compound and 0.06mm maximum 

mica insulator ReAcmbch: = 1.4 K/W 
c. with heatsink compound and 0.1mm maximum mica 

insulator (56369) Rikembch = 2.2 K/W 
d. with heatsink compound and 0.25mm maximum 

alumina insulator (56367) Rib mbh = 0.8 K/W 
e. without heatsink compound Rth mb-h = 1.4 K/W 


2. Free air operation 
.. The quoted values of Ry, j-a should be used only when no leads of other dissipating components run to 
the same tie point. 
Thermal resistance from junction to ambient in free air; 
mounted on a printed circuit board at any device 
lead length and with copper laminate on the board Rih j-a - 60 K /WW 


*Measured under pulse conditions to avoid excessive dissipation. 
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MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for 
more than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
a bending. The bend radius must be no less than 1.0 mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. a good thermal contact under the crystal area and slightly lower Rtp mp-h values than does 
screw mounting. 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact, heatsink compound should be used between mounting base and 
heatsink. Values of R¢h mp-h given for mounting with heatsink compound refer to the use of a 
metallic oxide-loaded compound. Ordinary silicone grease is not recommended. 


5. Rivet mounting (only possible for non-insulated mounting). 
Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 

OPERATING NOTES 

Dissipation and heatsink calculations. 

The various components of junction temperature rise above ambient are illustrated in Fig.2. 


junction 1 junction 2 


Rth j—mb 


mounting 
base 


heatsink 


Fig.2. 
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Schottky-barrier double rectifier diodes BYV43 SERIES 


OPERATING NOTES a 
Dissipation and heatsink calculations (continued) 
Overall thermal resistance, Rth j-a = Rth j-mb + Rth mb-h + Rth h-a 


To choose a suitable heatsink, the following information is required for each half of the dual diode: 
(i) maximum operating ambient temperature 

(ii) duty cycle of forward current (5) 

(iii) average forward current per diode 

(iv) crest working reverse voltage (VRywrp) 


The total power dissipation in the diode has two components: 
PR —_ reverse leakage dissipation 


Pe — _ forward conduction dissipation 


From the above it can be seen that: 


Rth h-a = Timax ~ Tamb — (Reh j-mb + Reh mb-h) --e-eeeeceeeeseeeeeeeeeseeeneeneeeenansnensanseseesaeseseeeanans 2). 
PEEPS 

Values for Rth j-mb aNd Rth mb-h Can be found under Thermal Resistance. PR and Pr are derived 

from Figs.3 and 4 as follows: 

Look at each half of the dual diode separately; for each diode, starting at the VRywyy axis of Fig.3, 

and from a knowledge of the required Vay, trace upwards to meet the curve that matches 

the required Tjmax. From this point trace horizontally left until the curve of the voltage grade of 

the device being used is met. From this point trace downwards to meet the required duty cycle (6). 

From this point trace right and read the actual reverse power dissipation on the Pp axis. 

From this calculation, PR = PR (diode 1) + PR (diode 2) oo eeceeeceeseneeeeeeeeeeeseneeauseeaeaeeeeeeeneaeegs 3). 

Forward conduction dissipation (PF) for the known average current IF (ay) and duty cycle for each 

diode is easily derived from Fig.4. 

similary; Pe = Pe (diode 1) PE AGIOdG 2) wien itiaacoinavaiblecthcalemad ear ieuae ene cave dooce aasnideees 4). 

Substituting equations 3) and 4) into equation 2) enables the calculation of the required heatsink. 


NOTE:-- !f both halves of the diode are being used (as is assumed above), the value of Rth j-mb = 
1.4 K/W. If only one half of the diode is used, follow the above procedure for one diode 
only, and use the value of Rth j-mb of 2.3 K/W. 


To ensure thermal stability, (Rth j-mb + Rth mb-h + Rth h-a) x PR must be less than 12 °C. 
If the calculated value of Ry p-g does not permit this, then it must be reduced (heatsink 
size increased or Rth mb-h improved) to enable this criterion to be met. 


EXAMPLE: square-wave operation, using BY V43-35 and heatsink compound; 
Tamb = 90 °C; 6 (diode 1) = 0.5; 5 (diode 2) = 0.5; 
lF(AV) (diode 1) = 12 A; IE(ay) (diode 2) = 12 A; 
VrRwn (both diodes) = 12 V; voltage grade of device = 35 V. 
From data, Rth j-mb = 1.4 K/W and Rth mb-h = 0.2 K/W. 
For each diode from Fig.4, it is found that Pe = 9.3 W; 
hence total Pe = 2x 9.3 = 18.6 W. (from equation 4) 
If the desired Tj max is chosen to be 130 °C, then, from Fig.3, PR (per diode) = 0.44W 
Therefore total PR = 2 x 0.44 = 0.88 W. (from equation 3) 
Using equation 2) we have: 
O O 
Ride oe Sore w 
18.6 W + 0.88 W 


To check for thermal! stability: 
(Rth j-a) X PR = (1.4 + 0.2 + 2.5) x 0.88= 3.6 OC. 
This is less than 12 °C, hence thermal stability is ensured. 
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Fig.8 Typical values; per diode. 


Fig.7 f = 1 MHz; Tj = 25 to 125 OC; 


per diode. 
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BYV43F SERIES 


SCHOTTKY-BARRIER, ELECTRICALLY-ISOLATED 
DOUBLE RECTIFIER DIODES 


High-efficiency schottky-barrier double rectifier diodes in SOT-186 (full-pack) plastic envelopes, 
featuring very low forward voltage drop, low capacitance and absence of stored charge. Their electrical 
isolation makes them ideal for mounting on acommon heatsink alongside other components without 
the need for additional insulators. They are intended for use in switched-mode power supplies and 
high-frequency circuits in general, where low conduction losses and absence of stored charge are 
essential. The single chip (monolithic) construction allows both diodes to be paralleled without the 
need for derating. The series consists of common-cathode types. 
A version with guaranteed reverse surge capability, BY V43F—40A Its available. 


QUICK REFERENCE DATA 
Per diode, unless otherwise stated 


Repetitive peak reverse voltage 


Output current 
(both diodes conducting) 


Forward voltage 


Junction temperature 


MECHANICAL DATA 
Fig.1 SOT-186 (full-pack). 


2(k) M2341 


Net mass: 2 g. 


BY V43F— 30 35 40(A) 45 
VRRM max. 30 35 40 45 V 
lo max 26 A 
VE = 0.6 V 
Tj < 150 OC 


plane—» 


3.5 max 


—! [5.08 


<< 


The seating plane is electrically isolated from all terminals. 
Accessories supplied on request (see data sheets Mounting instructions for F-pack devices and 


Accessories for SOT-186 envelopes). 


M2295 


Dimensions in mm 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Voltages (per diode) BY V43F—30 
Repetitive peak reverse voitage VRRM 

Crest working reverse voltage (note 1) VRWM 

Continuous reverse voltage (note 1) VR 


Currents (both diodes conducting; notes 2, 4) 


Output current: 

square wave; 6 = 0.5; up to 

Th = 49 °C (note 3) lo max. 26 A 
R.M.S. forward current IF(RMS) max. 37 A 


Repetitive peak forward current 

ty = 20 us; 6 = 0.02 (per diode) lIFRM max. 250 A 
Non-repetitive peak forward current (per diode) 

half sine-wave; Tj = 150 OC prior to 

surge; with reapplied VRwM max 


t= 10ms lFSM max. 200 A 

t=8.3 ms lESM max. 220 A 
17t for fusing (t = 10 ms, per diode) I7t max. 200 A2s 
Reverse surge current (BY V43F—40A only) | 

tp = 100 us IRSM max. 0.5 A 
Temperatures 
Storage temperature Tstg —40 to +150 oC 
Junction temperature Tj max. 150 oC 
ISOLATION 
Peak isolation voltage from all 

terminals to external heatsink Visol max. 1000 V 
Isolation capacitance from centre 

lead to external heatsink (note 5) Cy typ. 12 pF 
Notes: 


1. Up to Tj = 125 °C; see derating curve for higher temperature operation. 


2. The limits for both diodes apply whether both diodes conduct simultaneously or on alternate half 
cycles. 


3. Assuming no reverse leakage current losses. 
4. The quoted temperatures assume heatsink compound is used. 


5. Mounted without heatsink compound and 20 Newtons pressure on the centre of the envelope. 


July 1986 


Schottky-barrier, isolated, double rectifier diodes BYV43F SERIES 


CHARACTERISTICS (per diode) 


Tj = 25 OC unless otherwise stated 


Forward voltage 


lpr = 15 A; Tj = 125 eC Ve < 0.6 \V* 

IF =30A VE < 0.87 V* 
Reverse current 

VR = VRWM max: Tj = 125 OC IR < 100 mA 
Junction capacitance at f = 1 MHz 

VR =5V;Tj = 25 °C to 125 °C Cj typ. 500 pF 


THERMAL RESISTANCE 


From junction to external heatsink with minimum 
of 2 kgf (20 Newtons) pressure on the centre 
of the envelope: 


a. both diodes conducting: 


with heatsink compound Rth j-h = 4.8 K/W 

without heatsink compound Rth j-h = 6.8 K/W 
b. per diode: 

with heatsink compound Rth j-h = 5.7 K/W 

without heatsink compound Rth j-h = 7.7 K/W 


Free air operation 


The quoted value of Rip, j-h should be used only when no leads of other dissipating components run to 
the same tie point. 


Thermal resistance from junction to ambient 
in free air, mounted on a printed circuit board Rth j-a = 55 K/W 


*Measured under pulse conditions to avoid excessive dissipation. 
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BYV43F SERIES 


MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for | 
more than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm frorn the seal, and should be supported during 
bending. The bend radius must be no less than 1 mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers a good thermal 
contact under the crystal area and slightly lower Rp j-h values than screw mounting. The force 
exerted on the top of the device by the clip should be at least 2 kgf (20 Newtons) to ensure good 
thermal contact and must not exceed 3.5 kgf (35 Newtons) to avoid damage to the device. 


4. |f screw mounting is used, it should be M3 cross-recess pan head. 
Minimum torque to ensure good thermal contact: 5.5 kgf (0.55 Nm) 
Maximum torque to avoid damage to the device: 8.0 kgf (0.80 Nm) 


5. For good thermal contact, heatsink compound should be used between baseplate and heatsink. 
Values of Rt j-h given for mounting with heatsink compound refer to the use of a metallic-oxide 
loaded compound. Ordinary silicone grease is not recommended. 


6. Rivet mounting. 
It is not recommended to use rivets, since extensive damage could result to the plastic, which could 
destroy the insulating properties of the device. 


7. The heatsink must have a flatness in the mounting area of 0.02 mm maximum per 10 mm. 
Mounting holes must be deburred. 


OPERATING NOTES 
The various components of junction temperature rise above ambient are illustrated in Fig.2. 


junction 1 junction 2 


1.8K/W 


mounting base 
(inaccessible) 


5.4K/W (without heatsink compound) 


| 

| 
Rth j—a i 

3.4K/W (with heatsink compound) ! 

heatsink | 
| 

| 


ambient M2845 
Fig.2. 


Any measurement of heatsink temperature should be immediately adjacent to the device. 
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Schottky-barier, isolated, double rectifier diodes BYV43F SERIES 


OPERATING NOTES 


Dissipation and heatsink calculations (continued) 


Overall thermal resistance, Rth j-a = Rthj-h+ Rth h-a 


To choose a suitable heatsink, the following information is required for each half of the dual diode: 
(i) maximum operating ambient temperature 

(ii) duty cycle of forward current (6) 

(iii) average forward current per diode 

(iv) crest working reverse voltage (VRywm) 


The total power dissipation in the diode has two components: 
Pp — reverse leakage dissipation 


P sdk © oe ae all =e ee ee ee En ee Ee 1). 
Pe — forward conduction dissipation oa 
From the above it can be seen that: 
Timax — Tamb 
Rth h-a = sae. SMD (Reh j ba shea ahve enteatecesiaaee omen matte an toapiee ose da tea sui a Sauetoenenasee aims 2). 


Pet Pe 
The value of R¢h j-h can be found under Thermal Resistance and will depend upon whether or not 
heatsink compound is used. Pp and PF are derived from Figs.3 and 4 as follows: 
Look at each half of the dual diode separately; for each diode, starting at the V Rwy axis of Fig.3, 
and from a knowledge of the required Vpayp, trace upwards to meet the curve that matches the 
required Tjmax. From this point trace horizontally left until the curve of the voltage grade of the device 
being used is met. From this point trace downwards to meet the required duty cycle (6). From this 
point trace right and read the actual reverse power dissipation on the Pp axis. From this calculation, 
Pp be aiode. Vet e(CiOde: 2): avccuis wisn varenpncie seeds ndewereeags scuwdesdnedetassiNip oaeey oldeatte dea einuatlanaemanieetuaedeuts 3). 
Forward conduction dissipation (PF) for the known average current IF (a\y) and duty cycle for each 
diode is easily derived from Fig.4. 
Silane Pie= Fe aiode- 1) Pie iOde 2) -aeveoncavsrenctsicutveacndenet ecg cassuava tad esse cris scemidienmmuacy gluta dtites 4). 
Substituting equations 3) and 4) into equation 2) enables the calculation of the required heatsink. 


NOTE:—_ If both halves of the diode are being used (as is assumed above), the value of Ryp j-h = 
4.8 K/W (with heatsink compound) or 6.8 K/W (without heatsink compound). 
If only one half of the diode is used, follow the above procedure for one diode only, and use 
the value of Rip j-h of 5.7 K/W (with heatsink compound) or 7.7 K/W (without heatsink 
compound). 
To ensure thermal stability, (Rth j-h + Rth h-a) x PR must be less than 12 °C. If the 
calculated value of Rtp h-g does not permit this, then it must be reduced (heatsink size 
increased or R¢h j-a improved) to enable this cirterion to be met. 


EXAMPLE: — square wave operation, using BY V43F—35 and heatsink compound; 
Tamb = 40 °C; 6 (diode 1) = 0.5; 6 (diode 2) = 0.5; 
lF(AV) (diode 1)=9 A; lF(ay) (diode 2) = 9 A; 
VRwmn (both diodes) = 12 V; voltage grade of device = 35 V. 
From data, Rth j-h = 4.8 K/W. 
For each diode from Fig.4, it is found that Pe = 6 W; 
hence total PF = 2x6=12W. (from equation 4) 
If the desired Tjmax is chosen to be 130 °C, then, from Fig.3, PR (per diode) = 0.44 W. 
Therefore total PR = 2 x 0.44=0.88 W. (from equation 3) 
Using equation 2) we have: 
0c — 49 0 

Rth ha ee ~ (4.8) = 2.2 KW 

12 W + 0.88 W 
To check for thermal stability: 

(Rth j-a) X PR = (4.8 + 2.2) x 0.88 = 6.16 °C. 

This is less than 12 °C, hence thermal stability is ensured. 
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SQUARE-WAVE OPERATION (Figs.3 and 4) 
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Fig.3 NOMOGRAM: for calculation of Pp (reverse leakage power dissipation) for a given Tjmax., 


VRWM applied, voltage grade and duty cycle (per diode). 
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BYV43F SERIES 
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Fig.5 Maximum permissible repetitive peak forward current for either square or sinusoidal currents for 


1 us<tp <1 ms 


, per diode. 


time 
M1246 


Definition of IF Ry and t)/T. 


= 125 °C; 


~= D5 OC; 


Fig.6 —— Tj 
per diode. 


1.0 Vp(V) 1.5 
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Fig.8 Typical values; per diode. 


Fig.7 f = 1 MHz; Tj = 25 to 125 °C; 


per diode. 
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BYV73 SERIES 


SCHOTTKY-BARRIER DOUBLE RECTIFIER DIODES 


High-efficiency schottky-barrier double rectifier diodes in plastic envelopes featuring low forward 
voltage drop, low capacitance and absence of stored charge. They are intended for use in switched- 
mode power supplies and high-frequency circuits in general, where both low conduction losses and zero 
switching losses are essential. Their single chip (monolithic) construction allows both diodes to be 
paralleled without the need for derating. They can also withstand reverse voltage transients. The series 
consists. of common-cathode types. A version with guaranteed reverse surge capability, BY V73—40A, is 
also available. 


QUICK REFERENCE DATA 


Per diode, unless otherwise stated BY V73—30 35 40(A) 45 
Repetitive peak reverse voltage VRRM max. 30 35 40 45 V 
Output current 

(both diodes conducting) lo max. 30 A + 
Forward voltage VE < 0.6 V 
Junction temperature Tj < 150 OC 
MECHANICAL DATA Dimensions in mm 
Fig.1 SOT-93 ae BE 


1(a4) 3(a9) R. 2 max.(2x) 
2(k) M0758 
| 
=s 
2.2 max. ft 
dimensions | ae 13.6 
within this min. 
zone are 
uncontrolled. 11.85 
{ 
as | = 4.15 
| O85 
4-55-5541 
Net mass: 5g 


Note: the exposed metal mounting base is directly connected to the common cathode. 
Accessories supplied on request: see data sheets Mounting instructions and accessories for SOT-93 
envelopes. 
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BYV73 SERIES 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


—- Voltages (per diode) BY V73—30 
Repetitive peak reverse voltage VRRM V 
Crest working reverse voltage (note 1) VRWM V 
Continuous voltage (note 1) Vp V 
— Currents (both diodes conducting; note 2) 
Output current: 
square wave; 6 = 0.5; 
UP to Tmp = 112 PC (note 3) lo -max. 30 A 
R.M.S. forward current IF(RMS) =-max. 40 A 


Repetitive peak forward current 

tp = 20 us; 6 = 0.02 (per diode) lFRM max. 250 A 
Non-repetitive peak forward current (per diode) 

half sine-wave; T; = 125 OC prior to surge; 

with reapplied VRawM max: 


t= 10ms lESM max. 150 A 

t=8.3 ms lESm max. 165 A 
|* t for fusing (t = 10 ms, per diode) ? I?t max. 112 A’s 
Reverse surge current (BY V73—40A only) 

tp = 100 ys IRSM max. 0.5 A 
Temperatures 
Storage temperature Tstg —40 to +150 oc 
Junction temperature Tj max. 150 OC 
Notes: 


1. Up to Tj = 125 °C; see derating curve for higher temperature operation. 


2. The limits for both diodes apply whether both diodes conduct simultaneously or on alternate half 
cycles. 


3. Assuming no reverse leak age current losses. 
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Schottky-barrier double rectifier diodes 


CHARACTERISTICS (per diode) 
F orward voltage 
IF = 15 A; Tj = 125 °C 
Ip = 30 A; Tj = 25 °C 
Reverse current 
VR = VRWM max: Tj = 125 °C 
Junction capacitance at f = 1 MHz 
VR =5V; Tj = 25 to 125 9C 
THERMAL RESISTANCE 
From junction to mounting base (both diodes conducting) 


From junction to mounting base (per diode) 


Influence of mounting method 

1. Heatsink-mounted with clip (see mounting instructions) 
Thermal resistance from mounting base to heatsink 

a. with heatsink compound 


b. with heatsink compound and 0.06 mm maximum mica 
insulator (56378) 


c. with heatsink compound and 0.1 mm maximum mica 
insulator 


d. with heatsink compound and 0.25 mm maximum 
alumina insulator 


e. without heatsink compound 


2. Free air operation 


Rth mb-h 
Rth mb-h 
Rth mb-h 


Rth mb-h 
Rth mb-h 


BYV73 SERIES 


= 1.4 
= 2.4 


7 0.2 


= 1.4 


= 2.2 


= 0.8 
= 1.4 


K/W 
K/W 


K/W 


K/W 


K/W 


K/W 
K/W 


The quoted values of Ry}, j-a should be used only when no leads of other dissipating components run 


to the same tie point. 

Thermal resistance from junction to ambient in free air; 
mounted on a printed circuit board at any device lead 
length and with copper laminate on the board 


*Measured under pulse conditions to avoid excessive dissipation. 


Rth j-a 
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BYV73 SERIES 


MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; the heat source must not be in contact with the joint for 
more than 5 seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
__ bending. The bend radius must be no less than 1.0 mm. 


3. Mounting by means of a spring clip is the best mounting method because it offers: 
a. a good thermal contact under the crystal area and slightly lower Reh mpb-h values than does 
screw mounting. 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M4 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


4. For good thermal contact, heatsink compound should be used between mounting base and 
heatsink. Values of Rth mb-h given for mounting with heatsink compound refer to the use of a 
metallic oxide-loaded compound. Ordinary silicone grease is not recommended. 


5. Rivet mounting (only possible for non-insulated mounting). 
Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 


OPERATING NOTES 
Dissipation and heatsink calculations. 


The various components of junction temperature rise above ambient are illustrated in Fig.2. 


junction 1 junction 2 


Rth j—mb 


mounting 
base 


heatsink 


ambient M0739A 


Fig.2. 
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Schottky-barrier double rectifier diodes BYV73 SERIES 


OPERATING NOTES 


Dissipation and heatsink calculations (continued) 


Overall thermal resistance, Rth j-a = Rth j-mb + Rth mb-h t+ Rth h-a 


To choose a suitable heatsink, the following information is required for each half of the dual diode: 
(i) maximum operating ambient temperature 

(ii) duty cycle of forward current (6) 

(iii) average forward current per diode 

(iv) crest working reverse voltage (V Rwy) 


The total power dissipation in the diode has two components: 


PR — _ reverse leakage dissipation 
Prot Rot Feathers: 1) 
Pe  — _ forward conduction dissipation 
From the above it can be seen that: 
Tjmax — Tamb 
Repeat (Rehan thorn ihal sea aeettney presteaneendiemraieenacate: 2). 


Pe +Pp 
Values for Rth j-mb and Rth mb-h Can be found under Thermal Resistance. PR and Pr are derived 
from Figs.3 and 4 as follows: 
Look at each half of the dual diode separately; for each diode, starting at the VRyy axis of Fig.3, 
and from a knowledge of the required VRyw, trace upwards to meet the curve that matches the 
required Tjmax- From this point trace horizontally left until the curve of the voltage grade of the 
device being used is met. From this point trace downwards to meet the required duty cycle (6). 
From this point trace right and read the actual reverse power dissipation on the Pp axis. 


From this calculation, PR = Pp (diode 1) + Pp (diode 2) oo... .ccecsscssseesecsscceacecssecessessseccesseeusneaseeens 3). 


Forward conduction dissipation (Pe) for the known average current IFE(Av) and duty cycle for each 
diode is easily derived from Fig.4. 


SIM Vath, se =P COO. 4 FP COC 2) sisce pasta yenlcnu cess ociess ene so,alsatedand atacnty sulel caladen Seni oeattateahatteleed 4). 


Substituting equations 3) and 4) into equation 2) enables the calculation of the required heatsink. 


NOTE:— If both halves of the diode are being used (as is assumed above), the value of Ry} j-mb = 
1.4 K/W. If only one half of the diode is used, follow the above procedure for one diode 
only, and use the value of Rth j-mb of 2.4 K/W. 


To ensure thermal stability, (Rth j-mb + Rth mb-h t+ Rth h-a) X PR must be less than 12 °C. 
If the calculated value of Rh h-g does not permit this, then it must be reduced (heatsink 
size increased or Rth mb-h improved) to enable this criterion to be met. 


EXAMPLE: square-wave operation, using BY V73-35 and heatsink compound; 
Tamb = 50 °C; 6 (diode 1) = 0.5; 6 (diode 2) = 0.5; 
lF(AV) (diode 1) = 12 A; IF(ay) (diode 2) = 12 A; 
VrRwmn (both diodes) = 12 V; voltage grade of device = 35 V. 
From data, Rth j-mb = 1-4 K/W and Rth mb-h = 0.2 K/W. 
For each diode from Fig.4, it is found that Pe = 9.3 W; 
hence total PF = 2 x 9.3= 18.6 W. (from equation 4) 
lf the desired Tj max is chosen to be 130 °C, then, from Fig.3, PR (per diode) = 0.44W 
Therefore total Pp = 2 x 0.44 = 0.88 W. (from equation 3) 
Using equation 2) we have: 
OG 
Rth h-a = asain (1.4+ 0.2) = 2.5 K/W 
18.6 W + 0.88 W 


To check for thermal stability: 
(Rth j-a) X PR = (1.4 + 0.2 + 2.5) x 0.88 = 3.6 OC. 
This is less than 12 °C, hence thermal stability is ensured. 
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SQUARE-WAVE OPERATION (Figs.3 and 4) 


BYV73 SERIES 
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BYV73 SERIES 
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Fig.5 Maximum permissible repetitive peak forward current for either square or sinusoidal currents 
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Fig.9 Transient thermal impedance; one diode conducting. 


June 1986 


PHSD51 


SCHOTTKY—BARRIER RECTIFIER DIODE 


High-efficiency rectifier diode in a DO—5 metal envelope, featuring low forward voltage drop, low 
capacitance, absence of stored charge and high temperature stability. It is intended for use in low 
output voltage switched-mode power supplies and high-frequency circuits in general, where low 
conduction and switching losses are important, It can also withstand reverse voltage transients. 


The diode is of normal polarity (cathode to stud). 


QUICK REFERENCE DATA 


Repetitive peak reverse voltage 
Average forward current 
Forward voltage 


Junction temperature 


MECHANICAL DATA 
Fig.1 DO—5 with %” x 28 UNF stud (¢6.35 mm) 


Net mass: 22 g 
Diameter of clearance hole: 6.5 mm 


Accessories supplied on request: 
see ACCESSORIES section 


VRRM max 45 V 
lF(AV) max. 60 A 
VE 0.6 V 
Tj max. 150 OC 


Dimensions in mm 


M0037 


Supplied with device: 1 nut, 1 lock washer. 
Torque on nut: 
min. 1.7 Nm (17 kg cm), 
max.3.5 Nm (35 kg cm). 
Nut dimensions across the flats: 
A" x 28 UNF, 11.1 mm 
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PHSDS51 


RATINGS Limiting values in accordance with the Absolute Maximum System (1EC134) 


Voltages 
Repetitive peak reverse voltage VRRM max. 45 V 
Crest working reverse voltage VRWM max. 35 V 
Continuous reverse voltage | VR max. 35 V 
Currents 
Average forward current; switching losses negligible 

square-wave; 6 = 0.5; up to Tmp = 90 °C. lF(AV) max. 60 A 
R.M.S. forward current lE(RMS) max. 85 A 


Non-repetitive peak forward current 
t = 10 ms; half sine-wave; 
Tj = 125 OC prior to surge; 


with reapplied V RwMmax lFSM max. 700 A 
1?t for fusing (t = 10 ms) I*t max. 2450 A?s 
Temperatures 
Storage temperature T stg —55 to +150 oC 
Junction temperature Tj max. 150 OG 
THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 1 °C/W 
From mounting base to heatsink 

with heatsink compound Rth mb-h = 0.3 OC/W 

without heatsink compound Rth mb-h = 0.5 oCc/W 
Transient thermal impedance; t = 1 ms Zth j-mb = 0.15 °C/W 
CHARACTERISTICS 
Forward voltage 

Ip = 60 A; Tj = 125 °C VE < 0.6 v* 

— Ip = 120 A; Tj = 125 °C VE < 0.84 V* 

Rate of rise of reverse voltage dVp 

VR = VRWMmax dt — 1500 V/us 


Reverse current 
VR = VRWMmax: Tj = 125 OC IR < 200 mA 


Capacitance at f = 1 MHz 
VR=5V; Tj = 25 to 125 °C Cqg typ. 2100 pF 


MOUNTING INSTRUCTIONS 


The top connector should be neither bent nor twisted; it should be soldered into the circuit so that 
there is no strain on it. 
During soldering the heat conduction to the junction should be kept to a minimum. 


*Measured under pulse conditions to avoid excessive dissipation. 
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BREAKOVER DIODES 


BR210 SERIES 


BREAKOVER DIODES 


A range of glass-passivated bidirectional breakover diodes in the TO-220AC outline, available in a +/— 
12% tolerance series of nominal breakover voltage. Their controlled breakover voltage and peak 
current handling capability together with the high holding current make them suitable for transient 
overvoltage protection in applications such as telephony equipment or other data transmission lines, 
and remote instrumentation lines. 


QUICK REFERENCE DATA 
BR210—100 to 280 


Breakover voltage VBO nom. 100 to 280 V 
Holding current IH 2 150 mA 
Transient peak current ITRM max. 40 A 


(10/320 us impulse) 


MECHANICAL DATA Dimensions in mm 
Fig.1 TO-220AC 


mounting 
base ——» 
(see note) 


l.-09 max (2x) 


25 5.08 i<- > 


co 


Note: The exposed metal mounting base is directly connected to terminal T4. 
Accessories supplied on request: see data sheet Mounting instructions and accessories for TO-220 
envelopes. 
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Net mass: 2g 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Currents 
(in either direction) 


Transient peak current (8/20 Ls impulse) 


Transient peak current (10/320 us impulse) 
equivalent to 10/700 us 1.6 kV voltage 


impulse (CCITT K17); (see Fig.3) 


Average on-state current (averaged over 


any 20 ms period); up to T,,, = 75 °C 


R.M.S. a.c. on-state current 


Non-repetitive peak on-state current; 
Tj = 100 °C prior to surge; 
t = 10 ms; half sine-wave 


17+ for fusing (t = 10 ms) 

Rate of rise of on-state current after 
Vgo turn-on (tp = 10 us) 

Temperatures 

Storage temperature 

Operating temperature (off-state) 

Overload temperature (on-state) 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a printed circuit board 
at any lead length 


From junction to mounting base 

One line conducting 
bidirectional operation 
unidirectional operation 


Both lines conducting 
bidirectional operation 


Transient thermal impedance (t = 1 ms) 


May 1986 


ITRM1 


ITRM2 
IT(AV) 


IT(RMS) 


ITSM 
7 


di/dt 


T stg 
qj 


max. 


max. 


max. 


max. 


150 


40 


40 


50 


—40 to +150 
125 
150 


60 


2.0 
2.4 


1.5 
0.3 


°C 
OC 
mC 


K/W 


K/W 
K/W 


K/W 
K/W 


Breakover diodes BR21 0 SERIES 


CHARACTERISTICS 
qj = 25 °C unless otherwise stated; each line to centre lead. 


Voltages and currents (in either direction) 


On-state voltage (note 1) 


ITM =10A VT™™M < 2.5 V 
Avalanche voltage Ver; (IpR = 10 mA), and 
Breakover voltage Vgo; (I = Is): 
(100 us pulsed) VBR VBo 
min max. 
BR210 —100 88 112 V 
—120 105 135 V 
—140 123 157 V 
—160 140 180 V 
—180 158 202 V 
—200 176 224 V 
—220 193 247 V 
—240 211 269 V 
—260 228 292 V 
—280 246 314 V 
Temperature coefficient of Var Sbr typ. +0.1 %/K 
Holding current (note 2) 
Tj = 25 oC Ny > 150 mA 
Tj = 70 oC ly > 100 mA 
Switching current (note 3) Is > 10 mA 
(100 us pulsed) Is typ. 200 mA 
Is <a 500 mA 
Off-state current; Vp = 85% VaRmin (note 4) 
Tj = 70 ied ID < 50 uA 
Tj = 125 09C Ib ca 250 uA 
Linear rate of rise of off-state voltage 
that will not trigger any device; 
Tj = 70 °C; Vom = 85%VBRmin dVp/dt < 2000 V/us 
Off-state capacitance 
Vp =0;f=1kHz to 1 MHz Cj < 350 pF 
Notes: 


1. Measured under pulsed conditions to avoid excessive dissipation. 

2. Defined as the minimum current which the device can conduct before switching back to the 
off-state. 

3. Defined as the maximum instantaneous current that the device can sustain in the avalanche 
breakdown state before it switches to a low voltage. 

4. |.e., at maximum recommended d.c. stand-off voltage. 


May 1986 629 


BR210 SERIES 


IT 
f 1st quadrant 


current 


VBo ly 


3rd quadrant 
Vr T M2459 


_ Fig.2 Breakover diode characteristics. 


discharge switch 15Q 269 


high voltage 
probe 


device under test 


to storage 
oscilloscope 


M2684 


Fig.3 Test circuit for high voltage impulse (I7 ayy) 
(according to CCITT vol IX-Rec. K17) 


Notes: 
The 10/700 us Impulse Waveform is defined for the voltage across the test fixture when the device 


under test is replaced with an open circuit. Clearly, once a breakover device has switched on to a low 
voltage, the current waveform will have a shorter fall-time, since the 15Q + 25Q ouput impedance 


becomes effectively in parallel with the 50 @. 
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Breakover diodes BR21 0 SERIES 


MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 OC; it must not be in contact with the joint for more than 5 
seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
bending. The leads can be bent, twisted or straightened by 90° maximum. The minimum bending 
radius is 1 mm. 


3. It is recommended that the circuit connection be made to T 4, rather than direct to the heatsink. 


4. Mounting by means of a spring clip is the best mounting method because it offers: 
a. agood thermal contact under the crystal area and slightly lower Rth mb-h values than the 
screw mounting. 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


5. For good thermal contact heatsink compound should be used between base-plate and heatsink. 
Values of Rth mb-h given for mounting with heatsink compound refer to the use of a metallic 
oxide-loaded compound. Ordinary silicone grease is not recommended. 


6. Rivet mounting (only possible for non-insulated mounting). 


Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 


7. The heatsink must have a flatness in the mounting area of 0.02 mm maximum per 10 mm. 
Mounting holes must be deburred. 
OPERATING NOTES 
Dissipation and heatsink considerations: 
a. The various components of junction temperature rise above ambient are illustrated below: 
Ist 3rd 


quadrant quadrant 
junction— 


mounting 
base 


heatsink 


+ 
60K/W 
Rth j—a 


= 


M2686 


b. Any measurement of heatsink temperature should be made immediately adjacent to the device. 
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OPERATING NOTES (cont.) 


Cc. 


The method of using Fig.5 is: 


Start with the expected r.m.s. current, trace upwards to meet the dissipation curve. Trace 
horizontally to the right, and upwards from the appropriate value on the Tamph scale. The 
intersection determines the required Rth mb-a- The heatsink thermal resistance value (Rh h-a) 
can now be calculated from: 


Rth h-a = Rth mb-a — Rth mb-h: 

As noted, Fig.5 applies for mains contact operation for use with low resistance loads (i.e. 

Ri < 200 92), and does not include any dissipation due to avalanche conduction prior to breakover. 
If mains contact conditions are expected with higher resistance loads (R,_ typ. 1 k&2), then 
avalanche dissipation will be significant and must be taken into account. In certain circumstances, 
such avalanche dissipation could be excessive. The calculations of avalanche dissipation will 
depend on the particular application, but the temperature dependence of switching current, and 
breakdown voltage should be also taken into account. 


For many applications in which the device is intended for transient overvoltage protection only, 
the device will not normally be mounted on a heatsink, since the free air rating will be adequate to 
cope with non-repetitive transients. 


Influence of mounting method 


1. 


Heatsink-mounted with clip (see mounting instructions) 


Thermal resistance from mounting base to heatsink 


a. 
b. 


with heatsink compound Rth mb-h = 0.3 K/W 
with heatsink compound and 0.06 mm maximum 

mica insulator Rth mb-h = 1.4 K/W 
with heatsink compound and 0.1 mm max. 

mica insulator (56369) Rth mb-h = 2.2 K/W 
with heatsink compound and 0.25 mm max. 

alumina insulator (56367) Rth mb-h a 0.8 K/W 
without heatsink compound Rth mb-h = 1.4 K/W 
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Fig.5 The right-hand part shows the interrelationship between the power (derived from the left-hand 


part) and the maximum permissible temperatures. 


a = conduction angle. 


This figure applies for a low resistance load. |t does not include any avalanche dissipation. 


VRMs 
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OVERLOAD OPERATION 
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Fig.6 Maximum permissible duration of steady overload (provided that Tpp does not exceed 120 °C 
during and after overload) expressed as a percentage of the steady state r.m.s. rated current. For high 
r.m.s. overload currents precautions should be taken so that the temperature of the terminals does not 
exceed 125 °C. During these overload conditions the BOD may lose control. Therefore the overload 
should be terminated by a separate protection device. 
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Fig.7 Maximum permissible non-repetitive 


r.m.s. on-state current based on sinusoidal 


= 50 Hz), Tj = 125 °C prior to 


currents (f 


surge. 


time 
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10s 


exponential pulse duration (time to 50% of peak) 


Fig.8 Maximum non-repetitive exponential waveform Impulse Current rating as a 


function of pulse duration. 
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Fig.12 Minimum holding current 
as a function of temperature. 


Fig.11 Switching current as a function 
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Fig.13 Normalised avalanche breakdown 
voltage as a function of temperature. 
Note: this figure may also be used 


to derive normalised Vgo. 
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Fig.15 Transient thermal impedance as a function of time (rectangular pulse duration). 
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DEVELOPMENT DATA 


This data sheet contains advance information and BR?1 6 
specifications are subject to change without notice. 


DUAL ASYMMETRICAL BREAKOVER DIODE 


The BR216 is amonolithic dual asymmetrical 65 V breakover diode in the TO-220AB outline. 

Each half of the device conducts normally in one direction, but in the other direction it acts as a 
break over diode. 

The controlled breakover voltage and peak current handling capability together with high holding 
current make it suitable for two-line to earth transient overvoltage protection in applications such as 
telephony equipment and remote instrumentation lines. 


QUICK REFERENCE DATA 
Break over voltage per line V(BO) = 78 V 


Breakdown voltage per line V(BR) > 58 V 
Holding current IH = 150 mA 
Transient peak current ITRM max. 40 A 


(10/320 us impulse) 


MECHANICAL DATA Dimensions in mm 
Fig.1 TO-220AB; centre lead connected to tab. 


10.3 
max 


mounting 
base 
(see note) 


i | T9 M2853 
| >!|!<-0.9 max (3x) | «0.6 
+» > +> a24 M2480 

2.54 2.54 


Net mass: 2g 

Note: The exposed metal mounting base is directly connected to terminal T9. 

Accessories supplied on request: see data sheet Mounting instructions and accessories for TO-220 
envelopes. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Currents 
Transient peak current (8/20 us impulse) 


Transient peak current (10/320 us impulse) 
equivalent to 10/700 us 1.6 kV voltage 


impulse (CCITT K17) 
Average on-state current 


Average forward current (averaged over 


any 20 ms period); up to Tmp = 75 PC 


R.M.S. a.c. on-state current 


Non-repetitive peak current; 
Tj = 100 °C prior to surge; 
t = 10 ms; half sine-wave 


17 t for fusing (t = 10 ms) 

Rate of rise of on-state current after 
V (BO) turn-on (ty = 10 us) 

Temperatures 

Storage temperature 

Operating temperature (off-state) 

Overload temperature (on-state) 


THERMAL RESISTANCE 


From junction to ambient in free air 
mounted on a printed circuit board 
at any lead length 


From junction to mounting base 

One line conducting 
bidirectional operation 
unidirectional operation 


Both lines conducting 
bidirectional operation 


Transient thermal impedance (t = 1 ms) 
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ITRMI/IERM1 
ITRM2/lERM2 
IT(AV) 
IF(AV) 
IT(RMS) 
ITSM/lESM 
I*t 

di+/dt 

T stg 


qj 
Tyj 


Rth j-amb 


Rth j-mb 
Rth j-mb 


Rth j-mb 
Zth j-mb 


max. 


max. 


max. 


max. 


max. 


max. 


max. 


max. 


150 


40 


50 


—40 to +150 


max. 


max. 


125 
150 


60 


4.0 
5.0 


3.0 
1.0 


oC 
oC 
°C 


K/W 


K/W 
K/W 


K/W 
K/W 


Dual asymmetrical breakover diode BR21 6 


CHARACTERISTICS 


Tj = 25 °C unless otherwise stated; each line to centre lead. 


On-state voltage (note 1) 


ITM =DA VT™ < 3.0 V 
Forward voltage (note 1) 

lIFMa=DA VEM < 3.0 V 
Avalanche voltage 

(BR) = 10mA V(BR) 58 V 
Breakover voltage 

100 ws pulsed; | = Is V(BO) < 78 V 
Temperature coefficient of V(pR) S(br) typ. +0.1 %/ K 
Holding current (note 2) 

Tj = 25 oC lH = 150 mA 

Tj = 70 oC IH > 100 mA 
Switching current (note 3) | Is > 10 mA 

Is typ. 400 mA 
Is < 830 mA 

Off-state current; Vp = 50 V (note 4) 

qj = 70 °C Ip < 0.5 mA 

Tj = 125 oC | Ip ae 5.0 mA 
Linear rate of rise of off-state voltage 

that will not trigger any device; 

Tj = 70 °C; Vpm = 50 V dV p/dt < 2000 V/ms 
Off-state capacitance 

Vp =0; f= 1kHz to 1 MHz Cj < 500 pF 
Notes: 


1. Measured under pulsed conditions to avoid excessive dissipation. 
2. Defined as the minimum current which the device can conduct before switching back to the off-state. 


3. Defined as the maximum instantaneous current that the device can sustain in the avalanche 
breakdown state before it switches to a low voltage. 


4. |.e., at maximum recommended d.c. stand-off voltage. 
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It T9 positive w.r.t. 


either 14 or T3 
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voltage ———_>> 


T> negative 


Ve M2854 


Fig.2 Breakover diode characteristics. 
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BR220 SERIES 


DUAL BREAKOVER DIODES 


The BR220 is a range of monolithic diffusion-isolated glass-passivated dual bidirectional breakover 
diodes in the TO-220AB outline, available in a +/— 12% tolerance series of nominal breakover voltage. 
Their controlled breakover voltage and peak current handling capability together with high holding 
current make them suitable for transient two-line to earth overvoltage protection in applications such 
as telephony equipment or other data transmission lines, and remote instrumentation lines. 


QUICK REFERENCE DATA 


Breakover voltage per line 


Holding curren 


Transient peak 


t 


current 


(10/320 us impulse) 


MECHANICAL DATA 
Fig.1 TO-220AB; centre lead connected to tab. 


<— 


3.5 max 
not tinned 


Net mass: 2 g 


10.3 
max 


>, 3.6 }< 


5.1 
; HL. max 


plile-08 max (3x) 


2 <- 


2.54 2.54 


mounting 
base 
(see note) 


a 


BR220— 100 to 280 


nom. 100 to 280 V 
> 150 mA 
max. 40 A 


Dimensions in mm 


M2458 
> Pe 0.6 


<< 2? mF M2480 


Note: The exposed metal mounting base is directly connected to terminal T9. 
Accessories supplied on request: see data sheet Mounting instructions and accessories for TO-220 


envelopes. 
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BR220 SERIES 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


644 


Currents 

(Individually for each line in either direction) 

Transient peak current (8/20 us impulse) ITRM1 max. 150 A 
Transient peak current (10/320 us impulse) 

equivalent to 10/700 us 1.6 kV voltage 

impulse (CCITT K17); (see Fig.3) ITRM2 max. 40 A 
Average on-state current (averaged over 

any 20 ms period); up to T.,, = 75 OC IT(AV) max, 5 A 
R.M.S. a.c. on-state current IT(RMS) max. 8 A 
Non-repetitive peak on-state current; 

Tj = 100 °C prior to surge; 

t = 10 ms; half sine-wave ITSM max. 40 A 
I?t for fusing (t = 10 ms) It max. 8 A2s 
Rate of rise of on-state current after 

VBo turn-on (tp = 10 ys) dl/dt max. 50 A/us 
Temperatures 
Storage temperature T stg —40 to +150 oC 
Operating temperature (off-state) Tj max. 125 OC 
Overload temperature (on-state) Tyj max. 150 o¢ 
THERMAL RESISTANCE 
From junction to ambient in free air 

mounted on a printed circuit board 

at any lead length Rth j-amb = 60 K/W 
From junction to mounting base 
One line conducting 

bidirectional operation Rth j-mb 7 2.0 K/W 

unidirectional operation Rth j-mb = 2.4 K/W 
Both lines conducting | 

bidirectional operation Rth j-mb = 15 K/W 
Transient thermal impedance (t = 1 ms) Zth j-mb = 0.3 K/W 
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Dual breakover diodes 


CHARACTERISTICS 
Tj = 25 °C unless otherwise stated; each line to centre lead. 
Voltages and currents (in either direction) 
On-state voltage (note 1) 

ltm = 10A VT™ 
Avalanche voltage Vgr; (IpR = 10 mA), and 


Breakover voltage Vgo; (I = Is): 
(100 us pulsed) 


BR220 —100 
—120 
—140 
—160 
—180 
~.200 
—220 
—240 
—260 
| —280 
Temperature coefficient of Var Sbr 
Holding current (note 2) 
Tj =25 oC ly 
Tj = 70°C ly 
Switching current (note 3) Is 
(100 ys pulsed) Is 
IS 
Off-state current; Vp = 85% Vermin (note 4) 
Tj = 70 °C Ip 
Tj = 125 °C Ib 


Linear rate of rise of off-state voltage 
that will not trigger any device; 


Tj = 70 °C; Vom = 85%VBRmin dV p/dt 
Off-state capacitance 

Vp = 0; f= 1kHz to 1 MHz Cj 
Notes: 


1. Measured under pulsed conditions to avoid excessive dissipation. 


BR220 SERIES 


2.5 


VBO 
max. 
112 
135 
157 
180 
202 
224 
247 
269 
292 
314 


+0.1 


150 
100 


10 
200 
500 


50 
250 


2000 


350 


2. Defined as the minimum current which the device can conduct before switching back to the 


off-state. 


3. Defined as the maximum instantaneous current that the device can sustain in the avalanche 


breakdown state before it switches to a low voltage. 
4. l.e., at maximum recommended d.c. stand-off voltage. 
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ly | 
1st quadrant 


current 


VBo ly 


3rd quadrant 
Vr T M2459 


Fig.2 Breakover diode characteristics. 


discharge switch 15Q 25 


high voltage — 
probe 


O—2kV device 
under test 


supply 


WA 


to storage 
oscilloscope 


M2460 


Fig.3 Test circuit for high voltage impulse (I-Riy2) 
(according to CCITT vol IX-Rec. K17) 


Notes: 
The 10/700 us Impulse Waveform is defined for the voltage across the test fixture when the device 


under test is replaced with an open circuit. Clearly, once a breakover device has switched on to a low 
voltage, the current waveform will have a shorter fall-time, since the 15Q + 25Q ouput impedance 
becomes effectively in parallel with the 50 Q. 


646 January 1986 


Dual breakover diodes BR220 SERIES 


MOUNTING INSTRUCTIONS 


1. The device may be soldered directly into the circuit, but the maximum permissible temperature of 
the soldering iron or bath is 275 °C; it must not be in contact with the joint for more than 5 
seconds. Soldered joints must be at least 4.7 mm from the seal. 


2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during 
bending. 

3. It is recommended that the circuit connection be made to the centre tag, rather than direct to the 
heatsink. 


4. Mounting by means of a spring clip is the best mounting method because if offers: 
a. agood thermal contact under the crystal area and slightly lower Rt mp-h values than the 
screw mounting. 
b. safe isolation for mains operation. 
However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid 
damage to the plastic body. 


5. For good thermal contact heatsink compound should be used between base-plate and heatsink. 
Values of Rth mb-h given for mounting with heatsink compound refer to the use of a metallic- 
oxide loaded compound. Ordinary silicone grease is not recommended. 


6. Rivet mounting (only possible for non-insulated mounting). 
Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab, 
nor enlarge the mounting hole. 

OPERATING NOTES 

Dissipation and heatsink considerations: 


a. The various components of junction temperature rise above ambient are illustrated below: 


left half right half 
1st 3rd 1st 3rd 
quadrant quadrant quadrant quadrant 
junctions 


60K/W 
Reh j-a 
mounting 
base 
heatsink 
ambient M2461 


Fig.4. 


b. Any measurement of heatsink temperature should be made immediately adjacent to the device. 
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OPERATING NOTES (cont.) 


C. 


The method of using the following figures is: 


Start with the expected r.m.s. current, trace upwards to meet the dissipation curve. Trace 
horizontally to the right, and upwards from the appropriate value on the Tamb scale. The 
intersection determines the required Rif mp-g- The heatsink thermal resistance value (R+¢p h-a) 
can now be calculated from: 


Rth h-a = Rth mb-a — Rth mb-h- 

As noted, the figures apply for mains contact operation for use with low resistance loads (i.e. 

Ri < 200 Q), and do not include any dissipation due to avalanche conduction prior to breakover. 
If mains contact conditions are expected with higher resistance loads (R,_ typ. 1 k&2), then 
avalanche dissipation will be significant and must be taken into account. In certain circumstances, 
such avalanche dissipation could be excessive. The calculations of avalanche dissipation will 
depend on the particular application, but the temperature dependence of switching current, and 
breakdown voltage should be also taken into account. 


For many applications in which the device is intended for transient overvoltage protection only, 
the device will not normally be mounted on a heatsink, since the free air rating will be adequate to 
cope with non-repetitive transients. 


Influence of mounting method 


1. 


Heatsink-mounted with clip (see mounting instructions) 


Thermal resistance from mounting base to heatsink 


a. 
b. 


with heatsink compound Rth mb-h = 0.3. K/W 
with heatsink compound and 0.06 mm maximum 

mica insulator Rth mb-h 7 1.4 K/W 
with heatsink compound and 0.1 mm max. 

mica insulator (56369) Rth mb-h a 2.2 K/W 
with heatsink compound and 0.25 mm max. 

alumina insulator (56367) Rth mb-h = 0.8 K/W 
without heatsink compound Rth mb-h = 1.4 K/W 
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FULLWAVE CONDUCTION (MAINS CONTACT) 
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Fig.5 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. 

a = conduction angle. 

This figure applies for one half of the device alone conducting for a low resistance load. It does not 
include any avalanche dissipation. 
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FULLWAVE CONDUCTION (MAINS CONTACT) 
* FEE 


wan ama 
a a a GG 
i ie nee name 


| \ 
alba \ 
a 
fel N 
| | uN 
| | KN 
see sees a Sa VA 
Sf ea eee ee IN 
10 ne Was 110 
has 
Ne 
a 
= 
See eeegee ie 
SRS SEER S2eRRe 
0 SEGRE EERESS PTeSMaReReRSEe ee 
0 10 20°0O 50 100 125 


It(RMs)\A) centre lead Tame) 


Fig.6 The right-hand part shows the interrelationship between the power (derived from the left-hand 
part) and the maximum permissible temperatures. 


a = conduction angle. 


This figure applies for both halves of the device conducting on separate loads in PARALLEL 
configuration. This applies for low resistive loads, and does not include avalanche dissipation. 


M2465 
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Fig.7 The right-hand part shows the interrelationship between the power (derived from the left-hand 


part) and the maximum permissible temperatures. 


conduction angle. 


a> 


This figure applies for both halves of the device conducting in SERIES configuration. This applies for 


low resistance loads, and does not include avalanche dissipation. 
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OVERLOAD OPERATION 


D8614 
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Fig.8 Maximum permissible duration of steady overload (provided that T,,, does not exceed 120 °C 
during and after overload) expressed as a percentage of the steady state r.m.s. rated current. For high 
r.m.s. overload currents precautions should be taken so that the temperature of the terminals does not 
exceed 125 °C. During these overload conditions the BOD may lose control. Therefore the overload 
should be terminated by a separate protection device. 


This figure applies to one half of the dual device conducting. 
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Fig.9 Maximum permissible non-repetitive 
r.m.s. on-state current based on sinusoidal 
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Fig.10 Maximum non-repetitive exponential waveform Impulse Current rating as a 


function of pulse duration. 
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Fig.12 Maximum off-state current 


as a function of temperature. 
Fig.14 Minimum holding current 
as a function of temperature 
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Fig.15 Normalised avalanche breakdown 
voltage as a function of temperature. 
Note: this figure may also be used 


to derive normalised Vgo. 
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Fig.16 Typical junction capacitance as a function of off-state voltage; qj = 25 ae f 
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Fig.17 Transient thermal impedance as a function of time (rectangular pulse duration). 
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BZW86 SERIES 


TRANSIENT SUPPRESSOR DIODES 


A range of diffused silicon diodes in a DO-30 metal envelope intended for use in the pro- 
tection of the electrical and electronic equipment against voltage transients. 

The series consists of the following types: 

Normal polarity (cathode to stud): BZW86-7V5 to 56 

Reverse polarity (anode to stud) : BZW86-7V5R to 56R 


QUICK REFERENCE DATA 


Stand ~off voltage (15% range) * VR 7,5 to 56 V 


Reverse breakdown voltage V(BR)R 9,4 to 64 v 


Non-repetitive peak reverse power 
dissipation; exponential pulse PRSM max. 25 kW 


The stand-off voltage is the maximum reverse voltage recommended for continu- 
ous operation; at this value non-conduction is ensured. 


MECHANICAL DATA Dimensions in mm 
DO -30 


“| 11a 783 o 
_, ¥ 
[| 83 159 
z 15,6 
! a 
| BZW86-Blue insulating tube 
| BZW86R-Red insulating tube <«—27—» 
oie 
20,24 | 
63,5 max 
+— lead bent at right >| BUNGE 
angles 
Supplied with device: 1 nut, 1 lock washer 
Nut dimensions across the flats: 19 mm 
Diameter of clearance hole: max. 13 mm Torque on nut: min, 9Nm 
Net weight: 123 ¢ (90 kgcm) 
The mark shown applies to the normal max. 17,5 Nm 
polarity types. (175 kgcm) 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Stand -off voltage * VR equal to type number suffix 


Currents 
Non-repetitive peak reverse current 
Tj = 25 °C prior to surge 

ty = 10 ps; square pulse 


BZW86 -9V1(R) IRSM max. 3700 A 
BZW86-27(R) . IRSM max. 1200 A 
BZW86-56(R) Insm max. 700 =A 
t,, = 1 ms; exponential pulse 
BZW86-9V1(R) IRSM max. 1200 A 
BZW86 -27(R) IRSM max. 400 A 
BZW86-56(R) IRsM max. 250 A 
Power dissipation 
Repetitive peak reverse power dissipation 
Tmb = 65 °C; f = 50 Hz; tp = 10 ps (square 
pulse; see also graphs on page 664) PRRM max. 50 kW 
Non-repetitive peak reverse power dissipation 
Tj = 25 °C prior to surge; exponential 
pulse; see also graph on page 663 : 
tp = 100 ps PRSM max. 60 kW 
tp = 1 ms PRSM max. 25 kW 
Temperatures 
Storage temperature Tetg -55to+175 °C 
Junction temperature T; max. 175: °C 
THERMAL RESISTANCE 
From junction to mounting base Reh j-mb = 0,3 °C/w 
From mounting base to heatsink Rth mb-h = 0,1 °C/W 
CHARACTERISTICS 
Forward voltage 
Ip = 500 A at Tj = 25 °C VE < Lo. Ve 


* The stand-off voltage is the maximum reverse voltage recommended for continuous 
operation; at this value non-conduction is ensured. 
** Measured under pulse condition. 
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CHARACTERISTICS (continued) 


Clamping voltages (exp. pulse) Reverse breakdown voltage 


at T; = 25 °C prior to surge; tp = 500 ps at Tj = 25 °c 


BZW86 -7V5(R) 
-8V2(R) 
-9V1(R) 
-10(R) 
-11(R) 
-12(R) 
-13(R) 
-15(R) 
-16(R) 
~18(R) 
-20(R) 
-22(R) 
-24(R) 
-27(R) 
-30(R) 
~-33(R) 
-36(R) 
~-39(R) 
-43(R) 
~47(R) 
-51(R) 
-56(R) 


The maximum clamping voltage is the maximum reverse voltage which appear across the 
diode at the specified pulse duration and junction temperature. 

See curves on pages 666 and 667 for square pulses and pages 668 and 669 for exponential 
pulses. 
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SERIES 
CHARACTERISTICS (continued) Tj = 25 °C unless otherwise specified 
Peak reverse current 

VRM = recommended stand-off voltage IRM 2 2 mA 
Temperature coefficient of clamping voltage S typ. 1,1 &%/°C | 
OPERATING NOTES 


Heatsink considerations 


(a) For non-repetitive transients, the device may be used without a heatsink for pul- 
ses up to 10 ms in duration. 


(b) For repetitive transients which fall within the permitted operating range shown in 
the curves on page 664 the required heatsink is found as follows: 
Tj max ~ lamb 
Rth j-mb + Rth mb-h + Rth h-a = —— 
Po +6;.P 


| RRM 
where Tj max = 175 °c 
Tamb = ambient temperature 
Pg = any steady state dissipation excluding that in pulses 
5 = duty factor (t,/T) 
Rth j-mb = 0,3 °C/w 
Rth mb-h = 0,1 °C/W 


thus Reh h-a can be found. 
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MAINTENANCE TYPES BZX70 SERIES 


REGULATOR DIODES 


ee 
S 


A range of diffused silicon diodes in plastic envelopes, intended for use as voltage regulator and transi- 
ent suppressor diodes in medium power regulators and transient suppression circuits. 


The series consists of the following types: BZX70-C7V5 to BZX70-C75. 
QUICK REFERENCE DATA 


voltage regulator | transient suppressor 


Working voltage (5% range) V7 nom. 7,5 to 75 — V 
Stand-off voltage VR ~ 5,6 to 56 V 
Total power dissipation Prot max. 2,5 _ W 
Non-repetitive peak reverse 
power dissipation PRSM max. ~ 700 W 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOD-18. 
The rounded end indicates the cathode. 
not tinned 
4 
ae | “max” 
7 : = 1,05 
ee —— max 
' 
<j 6,5 — «—____ 24 ks le —_———_ 
max min max min 71269747 


= Products approved to CECC 50 005-015 available on request. 
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BZX70 SERIES 


RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Peak working current IZM max. 5A 


Average forward current 

(averaged over any 20 ms period) lF(AV) max. 1A 
Non-repetitive peak reverse current 

Tj = 25 °C prior to surge; 

tp = 1 ms (exponential pulse); 


BZX70-C7V5 to BZX70-C75 IRSM max. 44to6 A 
Total power dissipation 
at Tamb = 25 OC; with 10 mm tie-points; Fig. 5 Prot max. 2,5 W 


Non-repetitive peak reverse power dissipation 
Tj = 25 OC prior to surge; 


tp = 1 ms (exponential pulse) PrRsm max. 700 W 
Storage temperature Tstg —55 to+ 150 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 


From junction to ambient in free air see Figs 4 and 5 


CHARACTERISTICS 


Forward voltage 
l—F = 1A; Tamb = 25 PC VE < 15 V 
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Regulator diodes BZX70 SERIES 


OPERATION AS A VOLTAGE REGULATOR (see page 4) 


Dissipation and heatsink considerations 


a. Steady-state conditions 
The maximum permissible steady-state dissipation Ps max is given by the relationship 


qj max — lamb 


Rth j-a 


Ps max = 


where: Tj max is the maximum permissible operating junction temperature 
Tamb !s the ambient temperature 
Rth j-a is the total thermal resistance from junction to ambient 


b. Pulse conditions (see Fig. 2) 
The maximum permissible pulse power Po max !s given by the formula 
(Tj max — Tamb) — (Ps° Rth j-a) 
Rtht 
where: Pg is any steady-state dissipation excluding that in pulses 
Rtht is the effective transient thermal resistance of the device between junction and ambient. 


It is a function of the pulse duration tp and duty factor 6. 
6 is the duty factor (t,/T) 


The steady-state power P, when biased in the zener direction at a given zener current can be found 
from Fig. 3. With the additional pulse power dissipation Poy max calculated from the above expression, 
the total peak zener power dissipation Prot = P2RM =Ps t Pp. From Fig. 3 the corresponding maxi- 
mum repetitive peak zener current at Py >¢ can now be read. This repetitive peak zener current is sub- 
ject to the absolute maximum rating. For pulse durations longer than the temperature stabilization 
time of the diode tgtap, the maximum permissible repetitive peak dissipation PZ7RIy is equal to the 
steady-state power P.. The temperature stabilization time for the BZX70 is 100 seconds (see Figs 17 
and 18). 


Po max = 


-_— 7, 
tele | 
a __ Pp 
p 4 


dissipation 


4 7278330 —+» time 


Fig. 2. 


NOTES WHEN OPERATING AS A TRANSIENT SUPPRESSOR (see page 675) 


1. Recommended stand-off voltage is defined as being the maximum reverse voltage to be applied with- 
out Causing conduction in the avalanche mode or significant reverse dissipation. 

2. Maximum clamping voltage is the maximum reverse avalanche breakdown voltage which will appear 
across the diode at the specified pulse duration and junction temperature. For square pulses see 
Figs 19 and 20, for exponential pulses see Figs 21 and 22. 

3. Duration of an exponential pulse is defined as the time taken for the pulse to fall to 37% of its 
initial value. It is assumed that energy content does not continue beyond twice this time. 
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BZX70 SERIES 


CHARACTERISTICS — WHEN USED AS VOLTAGE REGULATOR DIODES; Tamp = 25 °C 


working differential temperature test I7 reverse reverse 
voltage resistance coefficient current 4 voltage 

“SZ IR VR 

BZX70.. .. Vv 
C7V5 2.0 
C8V2 5.6 
COV 1 6.2 
C10 6.8 
C11 7.5 
C12 8.2 
C13 9.1 
C15 10 
C16 11 
C18 12 
C20 13 
C22 15 
C24 16 
C27 18 
C30 20 
C33 22 
C36 24 
C39 27 
C43 30 
C47 33 
C51 36 
C56 39 
C62 43 
C68 47 
C75 51 


*At test 17; measured using a pulse method with t, < 100 us and 6 <0.001 so that the values 


correspond to a Tj of approximately 25 °C. 


p 
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CHARACTERISTICS — WHEN USED AS TRANSIENT SUPPRESSOR DIODES; Tamp = 25 °C 


clamping non-repetitive reverse current 
voltage peak reverse at recommended 
tp = 500 us current stand-off voltage 
exp. pulse 
V(CL)R IRSM VR Pens 
V A V 
9 10 C7V5 
10 11.2 C8V2 
11 12.5 COV 1 
12 14 C10 
13.5 15.5 Ci1 
15 17.5 C12 
17 19 C13 
19 21 C15 
21 23 C16 
23 26 C18 
22 26 C20 
25 29 C22 
28 33 C24 
32 38 C27 
36 43 C30 
41 48 C33 
47 54 C36 
44 52 5 C39 
49 58 5 C43 
56 65 5 C47 
63 72 5 C51 
71 82 5 C56 
80 93 5 C62 
89 104 5 C68 
98 116 5 C75 
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SOLDERING AND MOUNTING INSTRUCTIONS 


1. When using a soldering iron, diodes may be soldered directly into the circuit, but heat conducted to 
the junction should be kept to a minimum. 


2. Diodes may be dip-soldered at a solder temperature of 245 °C for a maximum soldering time of 
5 seconds. The case temperature during dip-soldering must not at any time exceed the maximum 
storage temperature. These recommendations apply to a diode with the anode end mounted flush 
on a printed-circuit board having punched-through holes. For mounting the anode end onto a 
printed-circuit board, the diode must be spaced at least 5 mm from the underside of the printed-cir- 
cuit board having punched-through holes, or 5 mm from the top of the printed circuit board having 
plated-through holes. 


3. Care should be taken not to bend the leads nearer than 1,5 mm from the seal: exert no axial pull 
when bending. 
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BZX70 SERIES 


Rth(j-amb) 
(deg C/W) 


1. “Infinite” heatsink at lead length 
2. Mounted on solder tags 


Hp tf ptt Gi SRERRERD i 


0 5 10 15 20 25 ~— lead length (mm) 


Fig. 4 Thermal resistance as a function of lead length under various mounting conditions. 


iz - |82ZX70 Series | 


guzel Piatt 
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Fig. 5 Maximum permissible power dissipation; the top curve is for mounting method 1 from Fig. 4 at 
10 mm lead length. 
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BZY91 SERIES 


REGULATOR DIODES 


Also available to BS9305— F052 


A range of diffused silicon diodes in DO-5 metal envelopes, intended for use as voltage regulator and 
transient suppressor diodes in power stabilization and transient suppression circuits. 


The series consists of the following types: 
Normal polarity (cathode to stud): BZY91-C7V5 to BZY91-C75. 
Reverse polarity (anode to stud): BZY91-C7V5R to BZY91-C75R. 


QUICK REFERENCE DATA 


voltage regulator | transient suppressor 


Working voltage (5% range) VZ nom. 7,5 to 75 — V 
Stand-off voltage VR — 5,6 to 56 V 
Total power dissipation Prot max. 100 — W 
Non-repetitive peak reverse 

power dissipation PRsm max. — 9,5 kW 
MECHANICAL DATA Dimensions in mm 
Fig. 1 DO-5. 

15.3 max 

Net mass: 22 g Torque on nut: min. 1,7 Nm (17 kg cm) 


Diameter of clearance hole: max. 6,5 mm max. 3,5 Nm (35 kg cm) 


Accessories supplied on request: 
see ACCESSORIES section 


Supplied with device: 1 nut, 1 lock washer 
Nut dimensions across the flats: 11,1 mm 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Peak working current IZM max. 400 A 


Average forward current 
(averaged over any 20 ms period) IE(AV) max. 20 A 
Non-repetitive peak reverse current 
Tj = 25 °C prior to surge; 
ty = 1 ms (exponential pulse); 


BZY91-C7V5(R) to BZY91-C75(R) IRSM max. 1000 to 85 A 
Total power dissipation 
up to Tmph = 25 OC Prot max. 100 W 


Non-repetitive peak reverse power dissipation 
aS ts 25 °C prior to surge; 


tp = 1 ms (exponential pulse) PRsm max. 9,5 kW 
Storage temperature Tstg —55 to+ 175 °C 
Junction temperature Tj max. 175 °C 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb = 1,5 °C/W 
From mounting base to heatsink . Rthmb-h = 0,2 °C/W 


CHARACTERISTICS 


Forward voltage 
IF = 10 A; Tmb = 25 OC VF = 15 V 


OPERATION AS A VOLTAGE REGULATOR (see page 696) 
Dissipation and heatsink considerations 
a. Steady-state conditions 
The maximum permissible steady-state dissipation P. may is given by the relationship 
qj max — Tamb 
Rth j-a 

where: Tj max !s the maximum permissible operating junction temperature 

Tamb |S the ambient temperature 

Rth j-a is the total thermal resistance from junction to ambient 

Rth j-a = Rth j-mb + Rth mb-h * Rth h-a 
Rth mb-h is the thermal resistance from mounting base to heatsink, that is, 0,2 °C/W. 
Rth h-a 's the thermal resistance of the heatsink. 


Ps max = 


b. Pulse conditions (see Fig. 2) 


The heating effect of repetitive power pulses can be found from the curves in Figs 5 and 6 which are 
given for operation as a transient suppressor at 50 Hz and 400 Hz respectively. This value AT is in 
addition to the mean heating effect. The value of AT found from the curves for the particular 
operating condition should be added to the known value for ambient temperature used in calculating 
the required heatsink. 

The value of the peak power for a given peak zener current is found from the curves in Figs 3 and 4. 
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The required heatsink is calculated as follows: 


Tj max — Tamb — AT 


Rth j-a Py +5-Py 
where: Tj max = 175 °C 
Tamb = ambient temperature 
AT = from Fig. 50r6 
Ps = any steady-state dissipation excluding that in pulses 
Po = peak pulse power 
5 = duty factor (tp/T) 


Rth j-a = Rth j-mb + Rth mb-ht Rth ha = 1,5 + 0,2 + Rif h-g OC/W. 
Thus Rt f-g can be found. 


—-_ Tl, 
rie 3! 


4 
1 = 
n 


dissipation 


4 7Z78330 —+ time 


Fig. 2. 


OPERATION AS A TRANSIENT SUPPRESSOR (see page 697) 

Heatsink considerations 

a. For non-repetitive transients, the device may be used without a heatsink for pulses up to 10 ms in 
duration. 

b. For repetitive transients which fall within the permitted operating range shown in Figs 26 and 27 
the required heatsink is found as follows: 


Ti 27, 
_ 'ymax amb 
Rth j-mb + Rth mb-h t+ Rth h-a = Seto 


P>+5-PRRM 
where: Tjmax = 175°C 
Tamb = ambient temperature 
Po = any steady-state dissipation excluding that in pulses 
5 = duty factor (tp/T) 


Rth j-mb = 1,5 9C/W 
Rth mb-h = 0,2 °C/W 


Thus R¢th h-g can be found. 


Notes 


1. The stand-off voltage is the maximum reverse voltage recommended for continuous operation; at 
this value non-conduction is ensured. 

2. The maximum clamping voltage is the maximum reverse voltage which appears across the diode at the 
specified pulse duration and junction temperature. For square pulses see Figs 22 and 23, for 
exponential pulses see Figs 24 and 25. 

3. Duration of an exponential pulse is defined as the time taken for the pulse to fall to 37% of its 
initial value. It is assumed that the energy content does not continue beyond twice this time. 

4. Surge suppressor diodes are extremely fast in clamping, switching on in less than 5 ns. 
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CHARACTERISTICS — WHEN USED AS VOLTAGE REGULATOR DIODES; Tmp = 25 °C 


working differential temperature test I7 reverse | reverse 
voltage resistance coefficient current voltage 

*VZ IR VR 
BZY91-... V A mA V 
C7V5(R) 2.0 
C8V2(R) 5.6 
C9V1(R) 6.2 
C10(R) 6.8 
C11(R) 7.5 
C12(R) 8.2 
C13(R) 9.1 
C15(R) 10 
C16(R) 11 
C18(R) 12 
C20(R) 13 
C22(R) 15 
C24(R) 16 
C27(R) 18 
C30(R) 20 
C33(R) 22 
C36(R) 24 
C39(R) 27 
C43(R) 30 
C47(R) 33 
C51(R) 36 
C56(R) 39 
C62(R) 43 
C68(R) 47 
C75(R) 51 


“At test 17; measured using a pulse method with ty < 100 ws and 6 <0.001 so that the values 
correspond to a Tj of approximately 25 °C. 
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CHARACTERISTICS — WHEN USED AS TRANSIENT SUPPRESSOR DIODES; Tmp = 25 °C 


clamping ie non-repetitive reverse current 
voltage peak reverse at recommended 
ty = 500 us current stand-off voltage 
exp. pulse 
VICL)R IRSM IR VR BZY9Q1-... 
V A mA V 
typ. max. 
— _ — C7V5(R) 
9.5 10.5 150 C8V2(R) 
10 11 150 C9V 1(R) 
11 12.5 150 C10(R) 
12 13.5 150 C11(R) 
13 15 150 C12(R) 
14.5 17 150 C13(R) 
16 19 150 C15(R) 
17.5 22 150 C16(R) 
19 26 150 C18(R) 
22 28 100 C20(R) 
24 31 100 C22(R) 
26 34 100 C24(R) 
28 of 100 C27(R) 
31 40 100 C30(R) 
34 44 100 C33(R) 
38 48 100 C36(R) 
40 52 50 C39(R) 
44 56 50 C43(R) 
49 61 50 C47(R) 
54 66 50 C51(R) 
60 72 50 C56(R) 
66 79 50 C62(R) 
72 87 50 C68(R) 
79 97 50 C75(R) 
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MOUNTING INSTRUCTIONS 

The top connector should neither be bent not twisted; it should be soldered into the circuit so that 
there is no strain on it. 

During soldering the heat conduction to the junction should be kept to a minimum. 
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BZY93 SERIES 


REGULATOR DIODES 


Also available to BS9305—F051 


A range of diffused silicon diodes in DO-4 metal envelopes, intended for use as voltage regulator and 
transient suppressor diodes in power stabilization and transient suppression circuits. 


The series consists of the following types: 
Normal polarity (cathode to stud): BZY93-C7V5 to BZY93-C75. 
Reverse polarity (anode to stud): BZY93-C7V5R to BZY93-C75R. 


QUICK REFERENCE DATA 


voltage regulator transient suppressor 


Working voltage (5% range) VZ nom. 7,5 to 75 — V 
Stand-off voltage VR — 5,6 to 56 V 
Total power dissipation Prot max. 20 - W 
Non-repetitive peak reverse 

power dissipation PRsm max. — 700 W 
MECHANICAL DATA Dimensions in mm 
Fig. 1 DO-4. 


7Z65355.2A 


Net mass: 6 g Torque on nut: min. 0,9 Nm (9 kg cm) 
Diameter of clearance hole: max. 5,2 mm max. 1,7 Nm (17 kg cm) 


Accessories supplied on request: 
see ACCESSORIES section 


Supplied with device: 1 nut, 1 lock washer 
Nut dimensions across the flats: 9,5 mm 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Peak working current | IZM max. 20 A 


Average forward current 

(averaged over any 20 ms period) lF(AV) max. 5 A 
Non-repetitive peak reverse current 

Tj = 25 OC prior to surge; 

tp = 1 ms (exponential pulse); 


BZY93-C7V5(R) to BZY93-C75(R) IRSM max. 55to6 A 
Total power dissipation 
up to Tmp = 75 PC Prot max. 20 W 


Non-repetitive peak reverse power dissipation 
Tj = 25 °C prior to surge; 


ty = 1 ms (exponential pulse) PRsm max. 700 W 
Storage temperature Tstg —55 to+ 175 °C 
Junction temperature Tj max. — 175 °C 


THERMAL RESISTANCE 


From junction to mounting base Rthj-mb = 5 °C/W 
_ From junction to ambient Rthja . = 50 °C/W 
From mounting base to heatsink 
(minimum torque: 0,9 Nm) Rthmb-h = 0,6 °C/W 
CHARACTERISTICS 
Forward voltage 
lp =5 A; Tmb = 25 °C VE i 1,5 V 


OPERATION AS A VOLTAGE REGULATOR (see page 716) 
Dissipation and heatsink considerations 
a. Steady-state conditions 
The maximum permissible steady-state dissipation Ps max is given by the relationship 
Tj max — Tamb 
Rth j-a 

where: Tj max !s the maximum permissible operating junction temperature 

Tamb is the ambient temperature 

Rth j-a 's the total thermal resistance from junction to ambient 

Rth j-a = Rth j-mb + Rth mb-h + Rth h-a 
Rth mb-h is the thermal resistance from mounting base to heatsink, that is, 0,6 °C/W. 
Rth h-a is the thermal resistance of the heatsink. 


Ps max = 


b. Pulse conditions (see Fig. 2) 
The maximum permissible pulse power Py max is given by the formula 
(Tj max — Tamb) — (Ps° Rth j-a) 


Py max = 
‘ Rtht + 5° Rth mb-a 
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where: Pg is any steady-state dissipation excluding that in pulses 
Rth t is the effective transient thermal resistance of the device between junction and mounting 
base. It is a function of the pulse duration tp and duty factor 6. 
6 is duty factor (ty/T) 
Rth mb-a 'S the total thermal resistance between the mounting base and ambient 


(Rth mb-a = Rth mb-h + Rth h-a)- 


The steady-state power P, when biased in the zener direction at a given zener current can be found 
from Fig. 14. With the additional pulse power dissipation Po max Calculated from the above expression, 
the total peak zener power dissipation Pro; = Pz RM = Ps + Po: From Fig. 14 the corresponding maxi- 
mum repetitive peak zener current at P7Rpy can now be read. This repetitive peak zener current is 
subject to the absolute maximum rating. For pulse durations larger than the temperature stabilization 
time of the diode tgtaph, the maximum permissible repetitive peak dissipation P7 Ry is equal to the 
steady-state power P,. The temperature stabilization time for the BZY93 is 5 seconds (see Fig. 9). 


fe | 


tp=| a 


p 4 


dissipation 
<- 
a 
| 


4 52778330 +4—* time 


Fig. 2. 


OPERATION AS A TRANSIENT SUPPRESSOR (see page 717) 
Heatsink considerations 


a. For non-repetitive transients, the device may be used without a heatsink for pulses up to 10 ms in 
duration. 

b. For repetitive transients which fall within the permitted operating range shown in Figs 19 and 20 
the required heatsink is found as follows: 


T; avy 
_ 'jmax amb 
Rth j-mb + Rth mb-h t+ Rth h-a =D —aete cl 


Ps+d-PRRM 
where: Tjmax = 175°C 
Tamb = ambient temperature 
Ps = any steady-state dissipation excluding that in pulses 
5 = duty factor (tp/T) 


Rth j-mb = 5 °C/W 
Rth mb-h = 0,6 °C/W 


Thus Rt h-a can be found. 


Notes 


1. The stand-off voltage is the maximum reverse voltage recommended for continuous operation; at 
this value non-conduction is ensured. 

2. The maximum clamping voltage is the maximum reverse voltage which appears across the diode at 
the specified pulse duration and junction temperature. For square pulses see Figs 15 and 16, for 
exponential pulses see Figs 17 and 18. 

3. Duration of an exponential pulse is defined as the time taken for the pulse to fall to 37% of its 
initial value. It is assumed that the energy content does not continue beyond twice this time. 


4. Surge suppressor diodes are extremely fast in clamping, switching on in less than 5 ns. 
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CHARACTERISTICS — WHEN USED AS VOLTAGE REGULATOR DIODES; Tmp = 25 °C 


working differential . temperature test I7 reverse _ reverse 
voltage resistance coefficient current @ voltage 

*VZ *r7 *$Z IR VR 

V Q mvV/°C A HA V 
BZY93-... 

a le eS |e 

C7V5(R) 2.0 
C8V2(R) 5.6 
C9V1(R) 6.2 
C10(R) 6.8 
C11(R) 7.5 
C12(R) 8.2 
C13(R) 9.1 
C15(R) 10 
C16(R) 11 
C18(R) 12 
C20(R) 13 
C22(R) 50 15 
C24(R) 50 16 
C27(R) 50 18 
C30(R) 50 20 
C33(R) 50 22 
C36(R) 50 24 
C39(R) 50 27 
C43(R) 50 30 
C47(R) 50 33 
C51(R) 50 36 
C56(R) 50 39 
C62(R) 50 43 
C68(R) 50 47 
C75(R) 50 51 


*At test 17; measured using a pulse method with ty < 100 us and 6 <0.001 so that the values 
correspond to a Tj of approximately 25 °C. 
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CHARACTERISTICS — WHEN USED AS TRANSIENT SUPPRESSOR DIODES; Tryp = 25 PC 


clamping non-repetitive reverse current 
voltage peak reverse at recommended 
ty = 500 us current stand-off voltage 
exp. pulse 
VICL)R IRSM IR VR BZY93-... 
V A mA V 
8 9.2 20 0.5 C7V5(R) 
9 10.2 20 0.5 C8V2(R) 
10 11.5 20 0.5 C9V1(R) 
11 12.5 20 0.1 C10(R) 
12.3 14 20 0.1 C11(R) 
14 16 20 0.1 C12(R) 
15.3 17.5 20 0.1 C13(R) 
17 19.5 20 0.1 C15(R) 
19.3 22 20 0.1 C16(R) 
21 24 20 0.1 C18(R) 
23 27 10 0.1 C20(R) 
26 30 10 0.1 C22(R) 
29 34 10 0.1 C24(R) 
33 39 10 0.1 C27(R) 
38 44 10 0.1 C30(R) 
42 50 10 0.1 C33(R) 
47 56 10 0.1 C36(R) 
40 47 5 0.1 C39(R) 
45 52 5 0.1 C43(R) 
51 59 5 0.1 C47(R) 
57 66 5 0.1 C51(R) 
64 75 5 0.1 C56(R) 
73 85 5 0.1 C62(R) 
81 94 5 0.1 C68(R) 
90 105 5 0.1 C75(R) 


September 1979 717 


BZY93 SERIES 


MOUNTING INSTRUCTIONS 

The top connector should neither be bent nor twisted; it should be soldered into the circuit so that 
there is no strain on it. 

During soldering the heat conduction to the junction should be kept to a minimum. 
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HIGH VOLTAGE 
RECTIFIER STACKS 


OSB 9115 SERIES 
OSM 9115 SERIES 
OSS 9115 SERIES 


HIGH-VOLTAGE RECTIFIER STACKS 


The O0SB9115, OSM9115 and OSS9115 series are ranges of high-voltage rectifier assemblies 
incorporating controlled avalanche diodes mounted on fire-proof triangular formers. The OSB9115 
series is intended for application in two-phase half-wave rectifier circuits. The OSM9115 series is 
intended for application in single-phase or three-phase bridges or in voltage doubler circuits. 

The OSS9115 series is intended for all kinds of high-voltage rectification. The assemblies are supplied 
with M6 studs or with standard valve bases. The OSB9115 series and OSM9115 series are supplied 
with a centre tap (8-32UNC). The maximum crest working voltages of the OSB9115 and OSM9115 
series cover the range from 3 kV to 27 kV, and of the OSS9115 series the range from 4.5 kV to 54 kV 


in 1.5 kV steps. 


Configuration: 


Fig.1 OSB9115 


Or Or 


centre -tap V 
= RWM—— 


<«— Vrwa —>9 
MO760 


QUICK REFERENCE DATA 


Crest working reverse voltage from centre tap 


to end VRWM 


Crest working reverse voltage VRWM 


Average forward current with R and L load 
(averaged over any 20 ms period) 
in free air up to Tamp = 35 OC 
in oil up to Tj = 100 °C 
Non-repetitive peak forward current 
t = 10 ms; half sine-wave; Tj = 175 °C prior to surge 


MECHANICAL DATA (see pages 736 and 737) 


Fig.2 OSM9115 


+ 
cathode 


centre-tap 


Fig.3 OSS9115 


- + 
mah} OS... 


MO761 M0762 


OSB9115 —4 
OSM9115 —6 


3 


kV 
0S$S9115 —3 


52.5 54 kV 


lE(AV) max. 3.5 A 
IF(AV) max. 6 A 
lIESM max. 125 A 
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OSB 9115 SERIES 
OSM 9115 SERIES 
OSS 9115 SERIES 


734 


All information applies to frequencies up to 400 Hz 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 


Crest working reverse voltage 


Crest working reverse voltage 


Currents 


Average forward current (averaged 
over any 20 ms period) 
in free air up to Tamb = 35 OC 


in oil up to Tojj = 100 °C 
Repetitive peak forward current 


Non-repetitive peak forward current 


VRWM 


VRWM 


t= 10 ms: half sine-wave; Tj = 175 °C prior to surge 


Reverse power dissipation 


Repetitive peak reverse power 
t= 10 us (square-wave; f = 50 Hz) 
Tj = 175°C 


Non-repetitive peak reverse power 
t= 10 us (square -wave) 
T; = 25 OC prior to surge 
Tj = 125 OC prior to surge 


Repetitive peak reverse 
power dissipation 
t= 10 us (square-wave; f = 50 Hz) 
Tj = 175 °C 


Non-repetitive peak reverse 
power dissipation 
= 10 us (square-wave) 
Tj = 25 °C prior to surge 
y= OC prior to surge 


Temperatures 
Storage temperature 


Junction temperature 


February 1983 


PRRM 


PRSM 
PRSM 


PRRM 


PRSM 
PRSM 


OSB9115 —4 —-6 
OSM9115—4 —6 


max. 3 4.5 


125.5 27 kV 


0SS9115 —3 -4|...]|-35 —36 
max. 4.5 6 


IF(AV) max. 3.5 A 
lF(AV) max. 6 A 
lIFRM max. 120 

lEsm max. 125 A 


OSB9115 —4 —6 
OSM9115 —4 


kW 

kW 

kW 

kW 

...|105 108 kW 

max. 1.8 24]...] 21 21.6 kW 
Tstg —55 to +150 oc 
Tj max. 175 oC 


OSB 9115 SERIES 
OSM 9115 SERIES 
OSS 9115 SERIES 


High-voltage rectifier stacks 


CHARACTERISTICS (See note 1) 
OSB9115 —4 —6 
OSM9115 —4 —6 


34 —36 


Forward voltage 
Ip = 20 A; Tj = 25°C Ve bbe 36 V 


Reverse avalanche breakdown voltage* 


3.3 4.95|/... 29.7 kV 
IR =5 mA; Tj; = 25 °C ~ 
R=5mA; Tj (BR)R Z 48 7.2 40.8 43.2 kV 
0SS9115 —3  —4 


Forward voltage 
Ip = 20 A; Tj = 25 °C VE < 6 & aoe 72 V 


Reverse avalanche breakdown voltage* 


> 495 6.6 57.8 59.4 kV 
Ip =5mMA;T; = 25°C V 
5 de (BRR  < 72 96 84 68.4 kV 
Reverse current 
VRM = VRWM max: Fj = 125 OC IRM < 0.6 mA 


NOTES 
1. The Ratings and Characteristics given apply from centre tap to end. (Not for OSS9115 series). 


2. Type number suffix 


The suffix consists of a figure indicating the total number of diodes, followed by a letter indicating 
the base. 


A = _ M6 studs at the ends 

B = 4pin Super Jumbo (B4D) 
C = _ Goliath 

E = 4pin Jumbo (B4F) 

F = A3—20 


3. Operating position 


The rectifier units can be operated at their maximum ratings when mounted in any position. 


*The breakdown voltage increases by approximately 0.1% per °C with increasing junction temperature. 
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OSB 9115 SERIES | 
OSM 9115 SERIES 
OSS 9115 SERIES 


MECHANICAL DATA Dimensions in mm 


n = total number of diodes 


Fig.4 OSM9115 —nA Fig.56 OSM9115 —nB Fig.6 OSM9115 —nC 


YA 


2 ‘B 
Q. 
©) 

al + 
a5) 
Lo 
+ 
Cc 
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YO 

he 1 
M0763 MO765 
k M0764 


The drawings show the OSM9115 series; the OSB9115 and OSS9115 series differ in the following respects: 


OSB9115 series — terminals marked a (—) and k (+) in the drawings are both marked V; 
the centre-tap is marked + (instead of ~\ as in the drawings). 


OSS9115 series — has no centre-tap. 
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OSB 9115 SERIES 
High-voltage rectifier stacks OSM 9115 SERIES 
OSS 9115 SERIES 


MECHANICAL DATA (continued) 


n = total number of diodes. 


Fig.7 OSM9115 —nE Fig.8 OSM9115 —nF 


For lengths and weights see table on page 738. 
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OSB 9115 SERIES 
OSM 9115 SERIES 
OSS 9115 SERIES 


Table of lengths and weights (mm and g) 


number of diodes n 3 10 to 12 13 to 15 
maximum lengths La 143 184 224 264 305 
Lp 147 188 309 
Le 159 199 320 
Le 132 173 294 
Le 184 225 346 
weights Wa 685 
Wp = Wc =We 750 
We 911 


number of diodes n 16 to 18 19 to 21 22 to 24 25 to 27 %8 to 30 


maximum lengths LA 506 
Lp 510 

Le 521 

Le 495 

Le 547 

weights Wa 818 951 1048 1217 1350 
Wp = Wc =We 883 1016 1149 1282 1415 

We 1044 1177 1310 1443 1576 


34 to 36 


number of diodes n 


31 to 33 


weights 
We =Wc =W_e 1681 


Wr 
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OSB 9115 SERIES 
OSM 9115 SERIES 
OSS 9115 SERIES 


High-voltage rectifier stacks 


M0768 


r.m.s. forward current based on 
sinusoidal currents ( f = 50 Hz ) 


MBRaui) 
20 a 


Tj = 175 °C prior to surge 


tT ALT TTT 
ie A a 
pot | ry 
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OSB 9115 SERIES 
OSM 9115 SERIES 
OSS 9115 SERIES 
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OSB 9115 SERIES 
OSM 9115 SERIES 
OSS 9115 SERIES 


High-voltage rectifier stacks 


APPLICATION INFORMATION 


Fig.13 OSB9115 —4 


VRWM 
+ 
Io=2xTeayy 
_—. 
M0772 
Fig.14 OSM9115 series 
Ip=21 Ip=31 
j O F(AV) 0 F(AV) 
! O®~ + = + 
V ! V 
RWM RWM i 
~ 


e 
e 


| ~ 
~ 
VRWM | 
| | | 
K c M0773 > 
voltage doubler rectifier circuits with respectively 
1 x OSM9115 2 x OSM9115 and 3 x OSM9115 
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OSB 9215 SERIES 
OSM9215 SERIES 
OSS 9215 SERIES 


HIGH-VOLTAGE RECTIFIER STACKS 


The OSB9215, OSM9215 and OSS9215 series are ranges of high-voltage rectifier assemblies, 
incorporating controlled avalanche diodes mounted on fire-proof triangular formers. The OSB9215 
series is intended for application in two-phase half-wave rectifier circuits. The OSM9215 series is 
intended for application in single-phase or three-phase bridges or in voltage doubler circuits. 

The OSS9215 series is intended for all kinds of high-voltage rectification. The assemblies are supplied 
with M6 studs or with standard valve bases. The OSB9215 series and OSM9215 series are supplied 
with a centre tap (8-32UNC). The maximum crest working voltages of the OSB9215 and OSM9215 
series cover the range from 3 kV to 27 kV, and of the OSS9215 series the range from 4.5 kV to 54 kV 
in 1.5 kV steps. 


Configuration: 


Fig. 1 OSB9215 Fig. 2 OSM9215 : Fig. 3 OSS9215 
+ : + 
“l cathode anode cathode 
centre —tap centre-tap | 
<—Vrwm—> 0 rer + Vrwy ——_—_> 


M0760 ™" M0761 mn762 


QUICK REFERENCE DATA 


OSB9215 —4 -—6 
OSM9215 —4 


Crest working reverse voltage from centre 
tap to end VRWM_~ max. 3 4.5 


OSS9215 —3 


25.5 27 kV 


Crest working reverse voltage VRWM 


Average forward current with R and L load 
(averaged over any 20 ms period) - 
in free air up to Tamb = 35 PC lE(AV) max. 5 A 


in oil up to Toj} = 30 OC lE(AV) max. 20 A 


Non-repetitive peak forward current 
t = 10 ms; half sine-wave; Tj = 175 °C prior to surge lESm max. 360 A 


MECHANICAL DATA (see pages 746 and 747) 
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OSB 9215 SERIES 
OSM9215 SERIES 
OSS 9215 SERIES 


744 


All information applies to frequencies up to 400 Hz 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 
Crest working reverse voltage VRWM 
Crest working reverse voltage VRWM 


Currents 


Average forward current (averaged 
over any 20 ms period) 


in free air up to Tamb = 35 PC 
in oil up to Toi = 30 OC 
Repetitive peak forward current 
Non-repetitive peak forward current 
t= 10 ms; half sine-wave; Tj = 175 °C prior to surge 


Reverse power dissipation 


Repetitive peak reverse power 
t= 10 us (square-wave; f = 50 Hz) 


qj = 175 °C PRRM 
Non-repetitive peak reverse power 

t= 10 us (square-wave) 

Tj = 25 °C prior to surge PRsm 

Tj = 175 °C prior to surge Prom 
Repetitive peak reverse power dissipation 

t= 10 us (square-wave; f = 50 Hz) 

Tj = 175 °C PRRM 
Non-repetitive peak reverse power 

dissipation 

t= 10 us (square-wave) 

Tj = 25 °C prior to surge Prom 

Tj = 175 °C prior to surge Prsm 


Temperatures 
Storage temperature 
Junction temperature 


February 1983 


OSB9215 —4 -6 4 -36 
OSM9215 —4 -34 -36 
max. 3.0 4.5 25.5 27 kV 


OSS9215 —3 


lE(AV) max. 5 A 
IF(AV) max. 20 A 
lFRM max 440 A 
lFSM max. 360 A 
OSB9215 —4 -6 —34  —36 
OSM9215 —4 —34 --—36 
34 36 kW 
26 221 234 kW 
max. 4 6 34 36 kW 
OSS9215 —3 kW 
kW 
: 455 468 kW 
max. 6 68 70 72 =kW 
ar nrarenremareenracenenrmeninnsnsinnps!” 
Tj max. 175 °C 


OSB 9215 SERIES 
OSM9215 SERIES 
OSS 9215 SERIES 


High-voltage rectifier stacks 


CHARACTERISTICS (see note 1) 


OSB9215 -—4 —-6 
OSM9215 —4 


—34 —36 


Forward voltage 


Ip =50A; Tj = 25 oC Ve 3.6 V 
Reverse breakdown voltage* 
. Fee se > 3.3 4.95 28 29.7 kV 
IR =5 mA; Tj = 25 °C V(BR)R << 48 7.2 40.8 43.2 kV 


OSS9215 —3 


Forward voltage 


Ip = 50 A; Tj = 25 °C VE V 
Reverse breakdown voltage* 
kV 
IR =5 mA; Tj = 25 OC V(BR)R kV 
Reverse current 
VRM = VRWMmax: Tj = 125 °C mA 


Notes 
_ 1. The Ratings and Characteristics given apply from centre tap to end. (Not for OSS9215 series). 


2. Type number suffix 


The suffix consists of a figure indicating the total number of diodes, followed by a letter indicating 
the base. 


A = M6 studs at the ends 

B 4 pin Super Jumbo (B4D) 
C = Goliath 
E 
F 


i 


4 pin Jumbo (B4F) 
= A3-20 


3. Operating position 


The rectifier units can be operated at their maximum ratings when mounted in any position. 


*The breakdown voltage increases by approximately 0.1% per °C with increasing junction 
temperature. 
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OSB 9215 SERIES 
OSM9215 SERIES 
OSS 9215 SERIES 


MECHANICAL DATA 
n = total number of diodes 


Dimensions in mm 


Fig. 4 OSM9215-nA Fig. 5 OSM9215-nB Fig. 6 OSM9215-nC 
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The drawings show the OSM9215 series; the OSB9215 and OSS9215 series differ in the following 
respects: 
OSB9215 series — terminals marked a(—) and k(+) in the drawings are both marked ‘v; 


the centre-tap is marked + (instead of ~\ as in the drawings). 
OSS9215 series — has no centre-tap. 
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OSB 9215 SERIES 
OSM9215 SERIES 
OSS 9215 SERIES 


High-voltage rectifier stacks 


MECHANICAL DATA (continued) 


n = total number of diodes. 


Fig. 7 OSM9215-nE Fig. 8 OSM9215-nF 


\ 


C3 


centre-tap ~ 


For lengths and weights see table on page 748. 
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OSB 9215 SERIES 
OSM9215 SERIES 
OSS 9215 SERIES 


748 


Table of lengths and weights (mm and g) 


number of diodes n 3 10 to 12 13 to 15 
143 184 224 264 


maximum lengths LA 305 
Lp 147 309 

Lc 320 

Le 294 

Le 346 

weight Wa 153 286 419 552 685 
Wp = Wc = We 218 351 484 617 750 

We 379 512 645 778 911 


number of diodes on 16 to 18 19 to 21 22 to 24 25 to 27 28 to 30 
345 385 426 466 


maximum lengths La 506 
Lp 510 

Le 521 

Le 495 

Le 547 

weights Wa 1350 
Wp = Wo = We 1415 

We 1576 


number of diodes n 34 to 36 


31 to 33 


maximum lengths La 
Lp 590 
Lc 601 
Le 575 


LF 


weights 


WA 
Wp =Wco=WeE 
WF 


1681 
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OSB 9215 SERIES 
OSM9215 SERIES 
OSS 9215 SERIES 


High-voltage rectifier stacks 
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M0855 
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OSB 9215 SERIES 
OSM9215 SERIES 
OSS 9215 SERIES 


High-voltage rectifier stacks 


APPLICATION INFORMATION 


Fig. 14 OSB9215—4 


VRWM 
+ 
Ig=2xTE(ay) 
—— 
M0772 
Fig. 15 OSM9215 series 
Io= 21 Fay) Io= 31 F (av) 
+ ——-& —> 
! —_—— + —_—— + 
| | 
V 
| rw a 
| av) 
~ 
av ~~ 
a 
| x 
VRWM | | | 
| l | | 
Vv 7 M0773 = 
voltage doubler rectifier circuits with respectively 
1x OSM9215 2x OSM9215 and 3x OSM9215 
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OSB 9415 SERIES 
OSM 9415 SERIES 
OSS 9415 SERIES 


HIGH-VOLTAGE RECTIFIER STACKS 


Ranges of high-voltage rectifier assemblies, incorporating controlled avalanche diodes mounted on 
fire-proof triangular formers. They are supplied with M6 studs. 

The OSB9415 series is intended for application in two-phase half-wave rectifier circuits. 

The OSM9415 series is intended for application in single-phase or three-phase bridges or in voltage 
doubler circuits. 

The OSS9415 series is intended for all kinds of high-voltage rectification. 

The OSB9415 series and OSM9415 series are supplied with a centre tap (B—32UNC). 

The maximum crest working voltages of the OSB9415 and OSM9415 series cover the range from 3 kV 
to 27 kV, and of the OSS9415 series the range from 4.5 kV to 54 kV, in 1.5 kV steps. 


Configuration: 


Fig.1 OSB9415 Fig.2 OSM9415 Fig.3 OSS9415 
a, + ~ + 
” ore cathode anode cathode 
<«—Yrwu—> © ee |<—Vawa—> haere SR 


M0760 avy M0761 M0762 


QUICK REFERENCE DATA 


OSB9415 —4 
OSM9415 


—36 


Crest working reverse voltage 


| VRWM max kV 
f tre tap t d . ; : 
iiss eee OSs9415 -3 | -4]...]| -35 | -36 
Crest working reverse 
voltage VRWM kV 
Average forward current with R and L load 
(averaged over any 20 ms period) 
in free air Up to Tampb = 35 PC lF(AV) max. 10 A 
in oil up to Tgjj = 35 OC IF(AV) = max. = 30 A 
Non-repetitive peak forward current 
t = 10 ms; half sine wave; Tj = 175 °C prior to surge lESmM max. 800 A 


MECHANICAL DATA (see page 756) 
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OSB 9415 SERIES 
OSM 9415 SERIES 
OSS 9415 SERIES 


All information applies to frequencies up to 400 Hz 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
OSB9415 
Voltages OSM9415 
Crest working reverse voltage VRWM max. 
OSS9415 
Crest working reverse voltage VRWM max. 4.5 a aie 54 
ann ennsememennensnmittinstnteetin, -arntemnnnennsinatinnnerntenieenenrennnnnmssne 
Currents 


Average forward current (averaged 
over any 20 ms period) 


in free air up to Tamb = 35 OC lF(AV) max. 10 
in oil up to Tojy = 35 OC lF(AV) max. 30 
Repetitive peak forward current lIERM max. 450 


Non-repetitive peak forward current 
t = 10 ms; half sine-wave; 
Tj = 175 °C prior to surge lEsm max. 800 


Reverse power dissipation 
OSB9415 
OSM9415 


Repetitive peak reverse power dissipation 
t= 10 us (square-wave; f = 50 Hz) 
Tj = 175 °C Prru 


Non-repetitive peak reverse power dissipation 
t = 10 us (square-wave) 
Tj = 25 OC prior to surge Prsm max. 55 
Tj = 175 °C prior to surge PRSM max. 8.5 


495 


| OSS9415 
Repetitive peak reverse power dissipation 
t= 10 us (square-wave; f = 50 Hz) 
Tj = 175°C PRRM 


Non-repetitive peak reverse 
power dissipation 
t = 10 us (square-wave) 


Tj = 25 OC prior to surge Prsm 

Tj = 175 °C prior to surge PRsm 
‘Temperatures 
Storage temperature Tstg —55 to +150 
Junction temperature Tj max. 175 


754 
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kV 


kV 


> 


kW 


kW 
kW 


kW 


High-voltage rectifier stacks 


CHARACTERISTICS (See note 1) 


Forward voltage 
Ip = 150 A; Tj = 25 °C Ve 


Reverse avalanche breakdown voltage* 
IR =5 mA; Tj = 25 OC V(BR)R 


Forward voltage 
Ip = 150 A; Tj = 25 OC Ve 


Reverse avalanche breakdown voltage* 
IR =5 mA; Tj = 25 OC V(BR)R 
Reverse current 


VRM = VRWMmax: Tj = 125 OC 


NOTES 


OSB9415 
OSM9415 


4 


OSB 9415 SERIES 
OSM 9415 SERIES 
OSS 9415 SERIES 


kV 
kV 


1.6 ~ mA 


1. The Ratings and Characteristics given apply from centre tap to end..(Not for OSS9415 series). 


2. Type number suffix 


The suffix consists of a figure indicating the total number of diodes, followed by a letter indicating 


the base. , 
A = M6 studs at the ends. 
3. Operating position 


The rectifier units can be operated at their maximum ratings when mounted in any position. 


* The breakdown voltage increases, by approximately 0.1% per °C with increasing junction temperature. 
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OSB 9415 SERIES 
OSM 9415 SERIES 
OSS 9415 SERIES 


MECHANICAL DATA 


n = total number of diodes. 


Fig.4 OSS9415-nA 


Cathode 


La 


M1086} 


The drawing shows the OSS9415 series. 
The OSB9415 and OSM9415 series differ in the following respects: 


OSB9415 series — has acentre tap marked +; anode and cathode terminals are both marked v. 
OSM9415 series — has acentre tap marked ‘v. 


Table of lengths and weights (mm and g) 
ies [ve [me [me 
466 


number of diodes n 13 to 15 


maximum lengths 


weights WA 


number of diodes n 16 to 18 | 19to21 | 22to 24 | 25to27 | 28to30 | 31 to 33 | 34to 36 


weights Wal 1208 | 1406 | 1604 1802 | 2000 | 2198 | 2396 
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Dimensions in mm 


OSB 9415 SERIES 


OSM 9415 SERIES 
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OSS 9415 SERIES 


50Hz) 


= 


permissible non-repetitive 
peak forward current based on 


sinusoidal currents (f 


Tf 


surge 


petitive 
b cycle 
| 
ge 
Pa 
iss 
a 
a 
ha 
Peele Pett al 


on the crest working reverse voltage 
175°C prior to 


had each current pulse is followed by 


cake eei > Araneae eee 
eae ola lee A 
Sea Pi 4ke RRR ERASERS 
BReEP Ake See RRR ESES 
Sas” <a ke sae 
Be 2h Ree aR ERE eae 
“Ase REE ERAS ERE 
Hott tL 
g 
= 


aie 
fe tegen 
aa 
a 
eed 
a 
ed 
eee oes 
oe 
0 
Fig.5 


r.m.s. forward current(su 
surge curve) 


Ies(RMs) 


maximum allowable non-re 


Fig.6 


157 


February 1983 


ER ESTE ERERASRERE 


w 
oe 1. 
22 
55 
a OO 
~ ae 3 
D age 
LL. hd Cc 
— 
‘2 o 
= So 
As mm 
$ 
wn 
=) 2a 
| Sd Be 35 
15 3 g> 
- 
= 0 3+ 
pw Cc 
esa SO Be Ga 2s Es 
E o5 
i} Ses / Oe: E3 
Ot 2 a GP 
- co) oO 
ser rrr ery S E 3 in 
Fy ee a : 
o2 EEE EEE HEHEHE pe 3 
g 9 
" 
3 = 8 
ae g 2 EO a 
E> 3 ehh es eal ered les ae ale 
3+ 
Es i a Fr 
£3 Ee 
Oo 
SGReeeRe? 487 17. 
oe) 
mom 
LL. 


i a a f 1.0 
Ae as oi 
hi EPRSERERES ER BERR EERE 
EESREREREE 18 neue Litt. 


maximum allowable average output 
current versus ambient temperature 


February 1983 


758 


OSS 9415 SERIES 


OSB 9415 SERIES 
OSM9415 SERIES 


OSB 9415 SERIES 
OSM9415 SERIES 
OSS 9415 SERIES 


High-voltage rectifier stacks 


APPLICATION INFORMATION 
Fig.10 OSB9415 series 


Io=2xTeyay) 
— 


M0772 


Fig.11 OSM9415 series 
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1 x OSM9415 2 x OSM9415 and 3 x OSM9415 
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OSM9510-12 


HIGH-VOLTAGE RECTIFIER STACK 


The OSM9510-12 is a silicon rectifier stack for high voltage applications, 
up to 12kV in half-wave circuits, or up to 6kV as one of the arms of a 
bridge configuration, where the centre-tap is utilised. Because of its con- 
trolled avalanche characteristics it is capable of withstanding reverse 
transients generated in the circuit. 


QUICK REFERENCE DATA 


, ene 
T (AV) max., in free air, “amb 50 C 
PRsmM max., t=10us, Tomb” C 


OUTLINE AND DIMENSIONS 


For details see page 763 


CIRCUIT DIAGRAM 
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OSM9510-12 


RATINGS 


Limiting values of operation according to the absolute maximum system. 
These ratings apply for the frequency range 50 to 400Hz. 
Simultaneous application of all ratings is inferred unless otherwise stated. 


Electrical 
Vewm max. Crest working reverse voltage 12 kV 
I, AV max. Mean forward current in free air, 
ey) T. aps30 C, 180° conduction 1.5 A 
See derating curves on page 764° 
1 RM max. Repetitive peak forward 
current, 30° conduction 15 A 
FSM max. Surge forward current, 1 cycle 
(10ms peak of half sinewave) 35 A 
Prom max. Non-repetitive peak reverse power 
(10us square wave, T.= 25°C) 20 kw 
Pp max. 50Hz repetitive peak reverse 
RRM ; 
transient power 
(10us square wave, T- 150°C) 5.0 kW 
Temperature 
T. ‘iy Storage temperature | -55 to 150 ae 
T. Junction temperature -55 to 150 °C 


J 
ELECTRICAL CHARACTERISTICS (T,=25°C unless otherwise stated) 


Min. Max. 
"Vp Forward voltage at T,=5A a 17.5 Vv 
O 
=125 - 100 A 
In Reverse current at Vewm’ q 25 C ju 
V ** Avalanche breakdown voltage, 
Pie ae 15 25 kV 
(BR)R 


*Measured under pulsed conditions so that T; is at, or near, the stated value. 


**The avalanche voltage increases: by approximately 0.1%/degC with in- 
creasing Tj. 
MECHANICAL DATA 
Weight 130 g 


MOUNTING POSITION 


The rectifier units can be operated at their maximum ratings when mounted 
in any position. 
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High-voltage silicon rectifier stack OSM9510-12 


OUTLINE AND DIMENSIONS 
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4mm thread 
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OSM9510-12 
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High-voltage silicon rectifier stack OSM9510-12 
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OSM29510-12 


"[OSM9510-12_ 


i c 

N 
Hi iN it ee at | 
Ce i WAL iu ca HEH He 
Cie 


0-001 0-01 0-1 1 100 1000 
Surge deestianes) 


aT 
a | 
co 


Let 


20 


MAXIMUM R.M.S. SURGE CURRENT PLOTTED AGAINST SURGE DURATION 


i) are le Hon Seer 
FRSM po OSMOnIOn 12 “ 
(kW) oa ti 

Wee nl 

SAU ll 

10 ~~ 

} i HH 

es ie se 

oo a i 

Pa rH 

ms 

tr , a 

1 Pe af tl 
iA one a a CE oe SCS 

ph ceed (cere Dow (ed Os De FB ~~ HHP 

fea pee A j ai 

is < 

FH tt 

0.1 lll : - Tul 

0.01 0.1 


1 3 10 
Square pulse duration(ms) 


NON-REPETITIVE PEAK REVERSE POWER PLOTTED AGAINST 
SQUARE PULSE DURATION 


766 December 1979 


ACCESSORIES 


type number 


56264a 
56264b 
56295a 


56295b — 


56295c 
56359b 
56359c 
56359d 
56360a 
56363 
56364 
56367 
56368b 
56368c 
56369 
56378 
56379 


TYPE NUMBER SUMMARY 


description 

mica washer (up to 2000 V) 
insulating bush 

mica washer (up to 2000 V) 

PTFE ring 

insulating bush 

mica washer (up to 1000 V) 
insulating bush (up to 800 V) 
rectangular insulating bush (up to 1000 V) 
rectangular washer 

spring clip (direct mounking) 
spring clip (insulated mounting) 
alumina insulator (up to 2000 V) 
insulating bush (up to 800 V) 
mica insulator (up to 800 V) 
mica insulator (up to 2000 V) 
mica insulator (up to 1500 V) 


spring clip 


ACCESSORIES 


envelope 
DO-5, TO-48 
DO-5, TO-48 
DO-4, TO-64 
DO-4, TO-64 
DO-4, TO-64 
TO-220 
TO-220 
TO-220 
TO-220 


TO-220, SOT-186 <— 


TO-220 
TO-220 

SOT-93 

SOT-93 

TO-220 

SOT-93 

SOT-93, SOT-112 
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ACCESSORIES 
for DO-5 and 
TO-48 


56264a MICA WASHER 


Insulator up to 2000 V 


MECHANICAL DATA Dimensions in mm 


M1451 


ea 0.15 max 
56264b INSULATING BUSH 
MECHANICAL DATA 65 Dimensions in mm 
14.3 _ 
rp [8 
A Pt IS 


THERMAL RESISTANCE | 8 | 
M1452 


From mounting base to heatsink 


with mica washer, without heatsink compound Rth mb-h = 5 K/W 
with mica washer, with heatsink compound Rth mb-h = 2.5 K/W 
TEMPERATURE 
Maximum allowable temperature Tmax = 175 oc 
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ACCESSORIES 
for DO-4 and 
TO-64 


56295a MICA WASHER 


Insulator up to 2 kV. 
MECHANICAL DATA 


56295b PTFE RING 
MECHANICAL DATA 


Dimensions in mm 


THERMAL RESISTANCE 


From mounting base to heatsink 
without heatsink compound 
with heatsink compound 


TEMPERATURE 
Maximum allowable temperature 


Dimensions in mm 


96295c INSULATING BUSH 


MECHANICAL DATA 
Dimensions in mm 


= 175 oC 
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ACCESSORIES 
for TO-220 


96359b MICA WASHER 
Insulator up to 1000 V. 
MECHANICAL DATA Dimensions in mm 
3,6+0,05 0,06 + 0,02 
19 
FLISVG2.2: age 4G 
56359c INSULATING BUSH 
Insulator up to 800 V. 3, 
| aaa = 
MECHANICAL DATA | Y Dimensions in mm 
Material: polyester } a eals J. 2,7 
| Gee a’ 
' pe ia za! hae 
TEMPERATURE Ceres @ 3,1 
Maximum pemissible 
temperature Tmax = 150 °C 
56359d RECTANGULAR INSULATING BUSH 
Insulator up to 1000 V. 
* 5.8 id 
MECHANICAL DATA a Dimensions in mm 
10 
2 3,5 
ee ~ \ 
TEMPERATURE as 
a 38 2,6 
Maximum permissible : ——F 
temperature Tmax = 150°C & | t 
> ~<t- 


© 3,1 = 72739201 
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ACCESSORIES 
for TO-220 
and SOT-186 


56360a RECTANGULAR WASHER (For To-220) 


For direct and insulated mounting. 


MECHANICAL DATA 


Material: brass; nickel plated. 


Dimensions in mm 


56363 SPRING CLIP (For T0-220 and SOT-186) 
For direct mounting. 
MECHANICAL DATA 


Material: stainless steel; for mounting on heatsink of 1.0 to 2.0 mm. 
Recommended force 


of clip on device 15 
is 20 N (2 kgf). 


8 


a> ae 
TE 
nse ; ol ple 


56364 SPRING CLIP (For To-220) 


For insulated mounting. 
MECHANICAL DATA 


Material: stainless steel; for mounting on heatsink of 1.0 to 1.5 mm. 
To be used in 


Recommended force 17 
of clip on device 
is 20 N (2 kgf). 
9 conjunction with 


i 35 insulators 56367 
SS Sea or 56369 


Dimensions in mm 


Dimensions in mm 


- 
mi 


rl 35 be 
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ACCESSORIES 
for TO-220 


56367 ALUMINA INSULATOR 


For insulated clip mounting up to 2 kV. 


MECHANICAL DATA Dimensions in mm 


Material: 96-alumina. 


0,25 


~<——— 16 a T 


M1457 


| ; | 


*Because alumina is brittle, extreme care must be taken when mounting devices not to crack the 
alumina, particularly when used without heatsink compound. 


56369 MICA INSULATOR 


For insulated clip mounting up to 2 kV. 


MECHANICAL DATA Dimensions in mm 


<+——_- 16 — 
21 


M1 458 
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ACCESSORIES 
for SOT-93 


56368b INSULATING BUSH 


For insulated screw mounting up to 800 V. 


MECHANICAL DATA Dimensions in mm 


Material: polyester 


TEMPERATURE , 
Maximum permissible temperature Tmax = 150:°C 


56368C MICA INSULATOR 
For insulated screw mounting up to 800 V. 


MECHANICAL DATA Dimensions in mm 


56369: see preceding page. 
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ACCESSORIES 
for SOT-93 


96378 MICA INSULATOR 


For clip mounting up to 1500 V. 


MECHANICAL DATA Dimensions in mm 
0,06 +0,02 
ae eee 
28 
| 72758511 
56379 SPRING CLIP 


For direct and insulated mounting of SOT-93 and SOT-112 envelopes. 
MECHANICAL DATA Dimensions in mm 


Material: 
CrNi steel NLN-939; 
thickness 0.4 + 0.04. 


eae 


72758501 
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MOUNTING INSTRUCTIONS 


MOUNTING 
INSTRUCTIONS 
TO-220 


MOUNTING INSTRUCTIONS FOR TO-220 ENVELOPES 


GENERAL DATA AND INSTRUCTIONS 
General rules 


1. First fasten the device to the heatsink before soldering the leads. 

2. Avoid axial stress to the leads. 

3. Keep mounting tool (e.g. screwdriver) clear of the plastic body. 

4. The rectangular washer may only touch the plastic part of the body; it should not exert any force on 
that part (screw mounting). 


Heatsink requirements 


Flatness in the mounting area: 0,02 mm maximum per 10 mm. 
Mounting holes must be deburred, see further mounting instructions. 


Heatsink compound 


Values of the thermal resistance from mounting base to heatsink (Rth mb-h) given for mounting with 
heatsink compound refer to the use of a metallic oxide-loaded compound. Ordinary silicone grease is 
not recommended. 


For insulated mounting, the compound should be applied to the bottom of both device and insulator. 


Mounting methods for power devices 
1. Clip mounting 
Mounting with a spring clip gives: 


a. A good thermal contact under the crystal area, and slightly lower Rip mp-h values than screw 
mounting. 
b. Safe insulation for mains operation. 


2. M3 screw mounting 


It is recommended that the rectangular spacing washer is inserted between screw head and mounting 
tab. 


Mounting torque for screw mounting: 
(For thread-forming screws these are final values. Do not use self-tapping screws.) 


Minimum torque (for good heat transfer) 0,55 Nm (5,5 kgcem) 
Maximum torque (to avoid damaging the device) 0,80 Nm (8,0 kgcm) 


N.B.: When a nut or screw is not driven direct against a curved spring washer or lock washer (not for 
thread-forming screw), the torques are as follows: 


Minimum torque (for good heat transfer) 0,4 Nm (4 kgcm) 
Maximum torque (to avoid damaging the device) 0,6 Nm (6 kgcm) 
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INSTRUCTIONS 


MOUNTING 


TO-220 


3. Rivet mounting non-insulated 


The device should not be pop-rivetted to the heatsink. However, it is permissible to press-rivet pro- 
viding that eyelet rivets of soft material are used, and the press forces are slowly and carefully con- 
trolled so as to avoid shock and deformation of either heatsink or mounting tab. 


Thermal data 
(Typical figures, for exact figures see data for each device type). 
From mounting base to heatsink 


clip screw 
mounting |mounting 


with heatsink compound, direct mounting Rth mb-h K/W 
without heatsink compound, direct mounting Rth mb-h K/W 
with heatsink compound and 0,1 mm 
-maximum mica washer Rth mb-h K/W 
with heatsink compound and 0,25 mm 

maximum alumina insulator Rth mb-h K/W 
with heatsink compound and 0,05 mm mica washer 

insulated up to 500 V Rth mb-h K/W 
insulated up to 800 V/1000 V Rth mb-h K/W 
without heatsink compound and 0,05 mm mica washer 

insulated up to 500 V Rth mb-h K/W 
insulated up to 800 V/1000 V Rth mb-h K/W 


Lead bending 
Maximum permissible tensile force on the body, for 5 seconds is 20 N (2 kgf). 


The leads can be bent through 90° maximum, twisted or straightened. To keep forces within the above- 
mentioned limits, the leads are generally clamped near the body, using pliers. The leads should neither 
be bent nor twisted less than 2,4 mm from the body. 


Soldering 
Lead soldering temperature at > 3 mm from the body; tgjg < 5 s: 
Devices with Tj max < 175 °C, soldering temperature Tgiq max = 275 OC. 
Devices with Tj max < 110 °C, soldering temperature Tsiq max = 240 °C. 
Avoid any force on body and leads during or after soldering: do not correct the position of the device 
or of its leads after soldering. 


It is not permitted to solder the metal tab of the device to a heatsink, otherwise its junction temperature 
rating will be exceeded. 


Mounting base soldering 

Recommended metal-alloy of solder paste (85% metal weight) 

62 Sm/36 Pb/2 Ag or 60 Sn/40 Pb. 

Maximum soldering temperature < 200 °C (tab-temperature). 

Soldering cycle duration including pre-heating < 30 sec. 
For good soldering and avoiding damage to the encapsulation pre-heating is recommended to a 
temperature < 165 °C at a duration < 10s. 
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MOUNTING 
INSTRUCTIONS 
TO-220 


INSTRUCTIONS FOR CLIP MOUNTING 
Direct mounting with clip 56363 
1. Apply heatsink compound to the mounting base, then place the device on the heatsink. 


2. Push the short end of the clip into the narrow slot in the heatsink with clip at an angle of 10° to 
30° to the vertical (see Figs 1 and 2). 


3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the 
heatsink. The clip should bear on the plastic body, not on the tab (see Fig.2a). 
Do not insert more than 1 mm beyond final position. 


1,6 
1,4 11,5 


<_ 
— NO 


LLL NLLLLLLL A VISA 


> 


7Z75438 


Fig. 1 Heatsink requirements. Fig. 2 Mounting. Fig. 2a Position of 
(1) spring clip 56363. device (top view). 


Insulated mounting with clip 56364 
With the insulators 56367 or 56369 insulation up to 2 kV is obtained. 


1. Apply heatsink compound to the bottom of both device and insulator, then place the device with 
the insulator on the heatsink. 


2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 10° 
to 30° to the vertical (see Figs 3 and 4). 


3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the 
heatsink. The clip should bear on the plastic body, not on the tab. Ensure that the device is 
centred on the mica insulator to prevent creepage. 

Do not insert more than 1 mm beyond final position. 


s.||__se 


1,6 
1,4 16,3 


7Z75437 


Fig. 3 Heatsink requirements. Fig. 4 Mounting. Fig.4a Position of 
(1) spring clip 56364. device (top view). 


(2) insulator 56369 or 56367. 
| | July 1984 781 


MOUNTING 
INSTRUCTIONS 
~ TO-220 


INSTRUCTIONS FOR SCREW MOUNTING | Dimensions in mm 
Direct mounting with screw and spacing washer 
@ through heatsink with nut 


‘ 
po tS , 


YY, oO 
oa An ate 
NI i IN Pet 
Liga ZA | WA. 
rail i 
2 oR 
(4) fa 7Z69693.2 
Fig. 5 Assembly. Fig. 6 Heatsink requirements. 


(1) M3 screw. 

(2) rectangular washer (56360a). 
(3) lock washer. 

(4) M3 nut. 

(5) heatsink. 

(8) plain washer. 


@ jnto tapped heatsink 


AZZ 
ICSC 


Fig. 7 Assembly. Fig. 8 Heatsink requirements. 


La 


| tI 
— 


7Z75020.1 


(1) M3 screw. 
(2) rectangular washer 56360a. 
(5) heatsink. 
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Insulated mounting with screw and spacing washer 
(not recommended where mounting tab is on mains voltage) 


© through heatsink with nut 


M3 screw 


a rectangular washer 563604 


oe ==e mica insulator 56359b 


heatsink 


insulating bush 56359c 


aes plain washer 
== lock washer 


eene M3 nut 


Fig. 9 Insulated screw mounting with 


7285253 


rectangular washer. Known as a “bottom | 


mounting”. 
180° 
120° 
i 4,7 S00, 
rs : tas 
2,0 +01 
+0,1 a 
A 


7Z754346 


Fig. 10 Heatsink requirements for 500 V 
insulation. 
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Fig. 11 Heatsink requirements for 800 V 
insulation. 


®@ into tapped heatsink 


M3 screw 


ans) rectangular washer 56360a 


TF rectangular insulating bush 56359d 


mS naeel 


mica insulator 56359b 


' 7Z85254 


Fig. 12 Insulated screw mounting with 
rectangular washer into tapped heatsink. 
Known as a “top mounting”. 
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Fig. 13 Heatsink requirements for 500 V 
insulation. 
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Fig. 14 Heatsink requirements for 1000 V 
insulation. 
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Dimensions in mm 


MOUNTING 
INSTRUCTIONS 
TO-220 
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MOUNTING 
INSTRUCTIONS 
F-PACK 


MOUNTING INSTRUCTIONS FOR TO-220 FULL-PACK 
(SOT-186) DEVICES 


Use of full-pack (SOT-186 envelope) devices allows an insulated mounting with up to 1kV isolation. 
These devices require the assembly of less components than TO-220 devices with insulating washers. 


GENERAL DATA AND INSTRUCTIONS 
General rules 


1.Mounting instructions for voltage isolation are given for guidance. Users should aquaint themselves 
with the relevant statutory and mandatory regulations if the heatsink is earthed or may be touched. 


2.Fasten device to heatsink before soldering the leads. 
3.Avoid axial stress to the leads. 
4.Be careful to avoid damaging plastic with mounting tool (e.g. screwdriver). 


5.1f a rectangular washer (part no. 56360a) is used in screw mounting it may only touch the main 
part of the body, it should not exert any force on this part. 


Heatsink requirements 

Flatness in the mounting area:. 0.02mm maximum per 10mm. 
Mounting holes must be deburred. 

Heatsink compound 


Values of thermal resistance given using heatsink compound refer to the use of a metallic oxide- 
loaded compound. Ordinary silicone grease is not recommended. 


Mounting methods for power devices 


1.Clip mounting: | 
This gives better thermal contact under the crystal area than screw mounting. 


For details of mounting force for spring clip mounting see data sheet ‘Accesories for TO-220”’. 
2.M3 screw mounting: 
It is recommended that a rectangular spacing washer (part no. 56360a) is inserted between the 
screw head and plastic mounting tab. 
N.B. Data on accessories are given in separate data sheet ‘Accesories for TO-220”’. 
Mounting torque for screw mounting: 
(For thread-forming screws these are final values. Do not use self-tapping screws.) 


Minimum torque (for good heat transfer) 0.55 Nm (5.5 kgcm) 
Maximum torque (to avoid damaging the device) 0.80 Nm (8.0 kgcm) 


N.B. When a nut or screw is not driven against a curved spring washer or lock washer (not for 
thread-forming screws) the torques are as follows: 


Minimum torque (for good heat transfer) 0.40 Nm (4.0 kgcm) 
Maximum torque (to avoid damaging device) 0.60 Nm (6.0 kgcm) 


3.Rivet mounting: 
This method is NOT recommended because it will damage the plastic encapsulation. 
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MOUNTING 
INSTRUCTIONS 
F-PACK 


Lead bending 
(Maximum permissible tensile force on the body, for 5 seconds is 20N (2kgf). 
The leads should not be bent less than 2.4mm from the seal, and should be supported during 


bending. 
The leads can be bent, twisted or straightened by 90 ° maximum. The minimum bending radius is 
Imm. 
device 2 4mm 
| PKL 
WHI. Yj pac 
| | 1mm mint 
M2729 
Fig.1 Lead bending of devices. | 
Soldering 


Lead soldering temperature at >3mm from body for t.jq <5 seconds: 
Devices with Tj max. <175 OC, Tsiq max. = 275 OC. 
Devices with Tj max. <110 °C, Tgjg max. = 240 °C. 
Avoid any force on body and leads during or after soldering. Do not correct the position of the 
devices or of its leads after soldering. 
INSTRUCTIONS FOR CLIP MOUNTING 
1.Apply heatsink compound to the mounting base, then place device on heatsink. 
2.Push the short end of clip (part no. 56363) into the narrow slot in the heatsink with the clip at 
an angle of between 10° to 30° to the vertical (see Figs.2 & 3). 


3.Push down the clip over the device until the long end of the clip snaps into the wide slot in the 
heatsink. The clip should bear down on the main part of the body, not on the tab (see Fig.3a). 


y springclip 


= 26 ~~” 56363 
U ' 3,8 \ < SOT186 


~~ 


tes 


1,6 
1,4 


] 
Ee 


7296453 


Fig.2 Heatsink requirements Fig.3 Mounting. Fig.3a Position of 
: device (top view). 
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INSTRUCTIONS FOR SCREW MOUNTING 


Screw through heatsink with nut 


SOT186 


7 


ug Wz 


Fig.4 Assembly. 


(1) M3 screw 
(2) plain washer 
(3) lock washer 
(4) M3 nut 

(5) heatsink 


Into tapped heatsink 


SOT 186 


a TIA 
VM 


Fig.6 Assembly. 


(1) M3 screw 
(5) heatsink 


va 


MOUNTING 
INSTRUCTIONS 
F-PACK 


Dimensions in mm 


7296451 


Fig.5 Heatsink requirements. 


i | 


| 230 |. 


Fig.7 Heatsink requirements. 
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MOUNTING 
INSTRUCTIONS 
F-PACK 


MOUNTING REQUIREMENTS FOR VOLTAGE ISOLATION 
Full-pack devices may be used to maintain voltage isolation between the heatsink and the electrical 


circuit. However, users must ensure that there is a sufficient creepage distance between the exposed 
metal of the device (at both the lead and tab ends) and the heatsink. The distance required will vary 


according to the application and the regulations that may apply. 
To increase the creepage distances the heatsink may be forrned with slots or holes around the lead 


and tab ends of the device. The dimensions of the holes will vary according to the creepage distances 


required. For detail see Fig.8. 
heatsink 
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Fig.8 Slots formed in heatsink to increase creepage distance. 
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MOUNTING 
INSTRUCTIONS 
SOT-93 


MOUNTING INSTRUCTIONS FOR SOT-93 ENVELOPES 


GENERAL DATA AND INSTRUCTIONS 
General rule 


Avoid any sudden forces on leads and body; these forces, such as from falling on a hard surface, are 
easily underestimated. In the direct screw mounting an M4 screw must be used; an M3 screw in the 
insulating mounting. 


Heatsink requirements 


Flatness in the mounting area: 0,02 mm maximum per 10 mm. 
The mounting hole must be deburred. 


Heatsink compound 


The thermal resistance from mounting base to heatsink (Rip mb-h) can be reduced by applying a 
metallic-oxide heatsink compound between the contact surfaces. For insulated mounting the compound 
should be applied to the bottom of both device and insulator. 


Maximum play 


The bush or the washer may only just touch the plastic part of the body, but should not exert any 
force on that part. Keep mounting tool (e.g. screwdriver) clear of the plastic body. 


Mounting torques 
For M3 screw (insulated mounting): 


Minimum torque (for good heat transfer) 0,4 Nm ( 4 kgcm) 

Maximum torque (to avoid damaging the device) 0,6 Nm ( 6 kgcm) 
For M4 screw (direct mounting only): 

Minimum torque (for good heat transfer) 0,4 Nm ( 4 kgcm) 

Maximum torque (to avoid damaging the device) 1,0 Nm (10 kgcem) 


Note: The M4 screw head should not touch the plastic part of the envelope. 


Lead bending 

Maximum permissible tensile force on the body for 5s 20 N (2 kgf) 

No torsion is permitted at the emergence of the leads. 

Bending or twisting is not permitted within a lead length of 0,3 mm from the body of ‘the device. <= 


The leads can be bent through 90° maximum, twisted or straightened; to keep forces within the above- 
mentioned limits, the leads should be clamped near the body. iat 


August 1986 789 


MOUNTING 
INSTRUCTIONS 
SOT-93 


Soldering 
Recommendations for devices with a maximum junction temperature rating < 175 °C: 
a. Dip or wave soldering 


Maximum permissible solder temperature is 260 °C at a distance from the body of > 5 mm and for 
a total contact time with soldering bath or waves of <7 s. 


b. Hand soldering 


Maximum permissible temperature is 275 °C at a distance from the body of > 3 mm and for a total 
contact time with the soldering iron of < 5s. 


The body of the device must not touch anything with a temperature > 200 °C. 


It is not permitted to solder the metal tab of the device to a heatsink, otherwise the junction tempera- 
ture rating will be exceeded. 


Avoid any force on body and leads during or after soldering; do not correct the position of the device 
or of its leads after soldering. 


Thermal data 


—t (Typical figures, for exact figures see data for each device type). ae - Beare 
Thermal resistance from mounting base to heatsink 
direct mounting 
with heatsink compound Rthmb-h = 03 0,3 K/W 
without heatsink compound Rthmb-h =~ 1,5 0,8 K/W 
with 0,05 mm mica washer 
with heatsink compound Rthmb-h = 08 0,8 K/W 
without heatsink compound Rthmb-h = 3,0 2,2 K/W 


INSTRUCTIONS FOR CLIP MOUNTING 
Direct mounting with clip 56379 
1. Place the device on the heatsink, applying heatsink compound to the mounting base. 


2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 10° to 
20° to the vertical (see Fig. 1b). 


3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the 
heatsink. The clip should bear on the plastic body, not on the tab (see Fig. 1(c)). 


2,9 29,8 : 


Fig. 1a Heatsink requirements. Fig. 1b Mounting. Fig. 1c Position 
(1) = spring clip 56379. of the device. 
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Mounting instructions for SOT-93 envelopes 


Insulated mounting with clip 56379 
With the mica 56378 insulation up to 1500 V is obtained. 


1. Place the device with the insulator on the heatsink, applying heatsink compound to the bottom of 
both device and insulator. 


2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 10° to 
20° to the vertical (see Figs 2a and 2b). 


3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the 
heatsink. The clip should bear on the plastic body, not on the tab (see Fig. 2c). There should be 
minimum 3 mm distance between the device and the edge of the insulator for adequate creepage. 


29,8 : 
ezacererererrererre eras 
N 1,9 
Fig. 2a Heatsink requirements. Fig. 2b Mounting. Fig. 2c Position 


(1) = spring clip 56379 of the device. 
(2) = insulator 56378 


INSTRUCTIONS FOR SCREW MOUNTING 
Direct mounting 


od 
SOT-93 
para G45 max j~<+- 
heatsink a ae DS | Y 
2 
Zar | WZ min 
on 
+B — 7289316 
7289317 
Fig. 3a Assembly through heatsink with nut. Fig. 3b Heatsink requirements. 


_ When screw mounting the SOT-93 envelope, it is particularly important to apply a thin, even layer of 
heatsink compound to the mounting base, and to apply torque to the screw slowly so that the 
compound has time to flow and the mounting base is not deformed. Most SOT-93 envelopes contain 


a crystal larger than that in the other plastic envelopes, and it is more likely to crack if the mounting 
base is deformed. 


Legend: (1) M4 screw; (2) piain washer; (6) M4 nut. 
Where vibrations are to be expected the use of a lock washer or of a curved spring washer is recommen- 
ded, with a plain washer between aluminium heatsink and spring washer. 
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Insulated screw mounting with nut; up to 800 V. 


Fig. 4 Assembly. Fig. 5 Heatsink requirements 
| See also Fig. 9. up to 800 V insulation. 
(1) M3 screw 


(2) plain washer 

(3) insulating bush (56368b) 
a a (4) mica insulator (56368c) 

(5) lock washer 

(6) M3 nut 


Insulated screw mounting with tapped hole; up to 800 V. 


Fig. 7 Heatsink requirements 
up to 800 V insulation. 


(1) M3 screw 
(2) plain washer 
(3) insulating bush (56368b) 
—> Fig. 6 Assembly. (4) mica insulator (56368c) 
See also Fig. 9. (5) lock washer 
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Insulated screw mounting with insert nut; up to 500 V 


7Z75323.1 


Fig. 8 Assembly and heatsink requirements 
for 500 V insulation. See also Fig. 3. 


(1) M3 screw 
(2) plain washer 
(3) insulating bush (56368b) 


(4) mica insulator (56368c) aoe 
(5) lock washer 


insulator 


7275329 


Fig. 9 Mica insulator. 


The axial deviation (a~) between SOT-93 and mica should not exceed 5°. 
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MOUNTING CONSIDERATIONS FOR STUD-MOUNTED DEVICES 


Losses generated in a silicon device must flow through the case and to a lesser extent the leads. 

The greatest proportion of the losses flow out through the case into a heat exchanger which can be 
either free convection cooled, forced convection or even liquid cooled. For the majority of devices in 
our range natural convection is generally adequate, however, where other considerations such as space 
saving must be taken into account then methods such as forced convection etc. can be considered. 
The thermal path from junction to ambient may be considered as a number of resistances in series. 
The first thermal resistance will be that of junction to mounting base, usually denoted by Rtp j-mb: 
The second is the contact thermal resistance Ry mb-h and finally there is the thermal resistance of 
the heatsink R¢h h-a- 

In the rating curves, the contact thermal resistance and heatsink thermal resistances are combined as a 
single figure - Rth mb-a- 

In addition to the steady state thermal conditions of the system, consideration should also be given to 
the possibility of any transient thermal excursions. These can be caused for example by starting condi- 
tions or overloads and in order to calculate the effect on the device, a graph of transient thermal 
resistance Zth j-mb as a function of time is given in each data sheet. 


O junction 


Rth j-mb 


mounting 
base 


Rth mb-h Rth j-a 
heatsink © 
Rthh-a 
7273725 O ambient 


When mounting the device on the heatsink, care should be taken that the contact surfaces are free from 
burrs or projections of any kind and must be thoroughly clean. 

In the case where an anodised heatsink is used, the anodising should be removed from the contact surface 
ensuring good electrical and thermal contact. 

The contact surfaces should be smeared with a metallic oxide-loaded grease to ensure good heat transfer. 
Where the device is mounted in a tapped hole, care should be taken that the hole is perpendicular to the 
surface of the heatsink. When mounting the device to the heatsink, it is essential that a proper torque 
wrench is used, applying the correct amount of torque as specified in the published data. 

Excessive torque can distort the threads of the device and may even cause mechanical stress on the wafer, 
leading to the possible failure. 

Where isolation of the device from the heatsink is required, it is common practice to use a mica washer 
between contact surfaces, and where a clearance hole is used, a p.t.f.e. insulating bush is inserted. A 
metallic oxide-loaded heatsink compound should be smeared on all contact surfaces, including the mica 
washer, to ensure optimum heat transfer. The use of ordinary silicone grease is not recommended. 
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MOUNTING INSTRUCTIONS FOR DO-4 AND 
TO-64 ENVELOPES 


GENERAL DATA AND INSTRUCTIONS 


Mounting instructions for up to 2000 V insulation using 56295c insulating bush and 56295a mica 
washer. 


Mounting instructions for up to 2000 V insulation using 56295b insulating ring and two 56295a mica 
washers. 

HEATSINK REQUIREMENTS 

Mounting holes must be deburred. 


MOUNTING TORQUES 

Minimum torque (for good heat transfer) 0.9 Nm (9 kg cm) 
Maximum torque (to avoid damaging device) 1.7 Nm (17 kg cm) 
THERMAL DATA 


The thermal resistance from mounting base to heatsink (R+h mpb-h) can be reduced by applying a heat 
conducting compound between device and heatsink. For insulated mounting the compound should be 
applied to the bottom of both device and insulator. 


Thermal resistance from mounting base to heatsink 
(insulated mounting using 56295a mica washer) 
without heatsink compound Rth mb-h = 5 K/W 
with heatsink compound Rth mb-h = 2.5 K/AWV 


MOUNTING INSTRUCTIONS FOR UP TO 2000 V INSULATION 
Using 56295c insulating bush and 56295a mica washer. 


Fig.1 


(1a);(1b) tag — alternative positions 


wa 
(2) mica washer 56295a | 
(3) insulating bush 56295c | 


E2@ ©OO 


(4) plain washer (may be omitted 

if tag used in position 1b) 
(5) toothed lock washer (supplied with device) M1585 
(6) 10-32 UNF nut (supplied with device) 
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MOUNTING INSTRUCTIONS FOR UP TO 2000 V INSULATION 
Using insulating ring 56295b and two mica washers 56295a. 


10 - 32UNF 
Fig. 2 @ 
(1a); (1b) tag — alternative positions ) 
(2) mica washer 56295a (5) 
(3) insulating ring 56295b 
(4) mica washer 56295a 
(5) plain washer (may be omitted © 
if tag used in position 1b) 
—> (6) toothed lock washer (supplied with device) se3 (7) 


(7) 10-32 nut (supplied with device) 
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MOUNTING INSTRUCTIONS FOR DO-5 AND 
TO-48 ENVELOPES 


GENERAL DATA AND INSTRUCTIONS 


Mounting instructions for up to 2000 V insulation using 56264b insulating bush and 56264a mica 
washer. 


HEATSINK REQUIREMENTS 
Mounting holes must be deburred. 


MOUNTING TORQUES 


Minimum torque (for good heat transfer) 1.7 Nm (17 kg cm) 
Maximum torque (to avoid damaging device) 3.5 Nm (35 kg cm) 


THERMAL DATA 


The thermal resistance from mounting base to heatsink (Rt mp-h) can be reduced by applying a heat 
conducting compound between device and heatsink. For insulated mounting the compound should be 
applied to the bottom of both device and insulator. 


Thermal resistance from mounting base 
to heatsink (insulated mounting using 56264a mica washer) 
without heatsink compound Rth mb-h = 5 K/W 
with heatsink compound Rth mb-h = 2.5 KW 


MOUNTING INSTRUCTIONS FOR UP TO 2000 V INSULATION 
Using insulating bush 56264b and mica washer 56264a. 


14" x 28UNF 
Fig.1 


(1a); (1b) tag — alternative positions 
(2) mica washer 56264a 
(3) 


insulating bush 56264b 


QO@OOGO OO 


(4) plain washer (may be omitted 
if tag used in position 1b) 
(5) toothed lock washer (supplied with device) aig: 


(6) %"’ x 28 UNF nut (supplied with device) 
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MOUNTING INSTRUCTIONS FOR SOT-112 ENVELOPE 


GENERAL DATA AND INSTRUCTIONS 
Mounting instructions using 56379 spring clip. 


THERMAL DATA 


The thermal resistance from mounting base to heatsink (Rip mb-h) can be reduced by applying a 
metallic oxide heatsink compound between the contact surfaces. 


Thermal resistance from mounting base to heatsink 
with a metallic oxide loaded compound Rth mb-h = 1.0 K/W 
without heatsink compound Rth mb-h 2.0 K/W 


INSTRUCTIONS FOR MOUNTING 

1. Place the device on the heatsink, applying a metallic oxide loaded compound to the mounting base. 

2. Push the short end of the clip into the narrow slot of the heatsink with the clip at an angle of 10 ° 
to 30 © to the vertical (see Fig.1b). 


3. Push down the clip over the device until the long end of the clip snaps into the wide slot. The clip 
should bear down on the middle of the plastic body. 


vy 
ee: 


: _ ee min 


21 
19 


M1586 


Fig. 1a Heatsink requirements. Fig. 1b Mounting. Fig. 1c Position’ 
(1) = spring clip 56379 of the device. 
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BR210 series BY V 74 series 

BR216 series 639 BYV79 series 389 
BR220 series 643 BY V9Q2 series 399 
BY 224 series 107 BYW25 series 407 
BY 225 series 115 BYW29 series 413 
BY 229 series 129 BYW29F series 423 
BY 229F series 141 BYW30 series 433 
BY 249 series 39 BYW31 series 441 
BY 260 series 123 BYW92 series 449 
BY 261 series 125 BYW93 series 457 
BY 329 series 153 BY X25 series 45 
BY 359 series 165 BY X30 series 465 
BYP21 series 173 BY X32 series 53 
BYP22 series 183 BY X38 series 55 
BYP59 series 193 BY X39 series 61 
BY Q28 series 197 BY X42 series 67 
BY R29 series 207 BY X46 series 475 
BY R29F series 217 BY X50 series 487 
BYT28 series 22/7 BY X52 series 71 
BYT79 series 237 BY X56 series 75 
BY V 18 series 517 BY X96 series 81 
BYV 19 series 527 BY X97 series 87 
BY V 20 series 535 BY X98 series 93 
BYV21 series 543 BY X99 series 99 
BY V22 series 551 BZW86 series 659 
BY V23 series 559 BZX70O series 671 
BY V 24 series 247 BZY9Q1 series 693 
BY V 26 series 255 BZY93 series 713 
BYV27 series 261 OSB/M/S91 15 series 733 
BYV28 series 269 OSB/M/S9215 series 743 
BY V 29 series 275 OSB/M/S9415 series 753 
BYV29F series 285 OSM9510-12 761 
BY V30 series 295 PHSD51 619 
BYV31 series 303 1N3879 to 3883 495 
BY V32 series 311 1N3889 to 3893 501 
BY V32F series 321 1N3909 to 3913 507 
BY V33 series 567 : 56264a,b 770 
BYV33F series 577 56295a,b,c 771 
BY V34 series 331 56359b,c,d 772 
BY V39 series 587 56360a 773 
BY V42 series 341 56363 773 
BY V 43 series 595 56364 773 
BY V43F series 603 56367 774 
BY V44 series 351 56368b,c 775 
BY V6O0O series 361 56369 774 
BY V72 series 369 56378 776 
BYV73 series 611 56379 776 
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INDEX OF TYPE NUMBERS 


The inclusion of a type number in this publication does not necessarily imply its availability. 


typeno. book section type no. book section type no. book section 


BAS29 BAV99 S7/S1 
BAS3 1 BAV100 = S7/S1 
BAS32 BAV 101 
BAS35 BAV 102 
BAS45 BAV 103 


BAS56 BAW56 
BAT 17 BAW62 
BAT 18 BAX12 
BAT54 BAX14 
BAT74 BAX18 


BAT8 1 BAY80 
BAT82 BB112 
BAT83 BB119 
BAT85 BB 130 
BAT86 BB204B 


BA682 BAV10 BB204G 
BA683 BAV18 BB212 
BAS 11 BAV19 BB215 
BAS15 | BAV20 BB219 
BAS 16 BAV2 1 BB405B 


BAS17 Mm/Vrg BAV23 Mm/SD BB417 
BAS 19 Mm/SD BAV45 Sp BB809 
BAS20 Mm/SD BAV45A Sp BB9O9A 
BAS21 Mm/SD BAV70 Mm/SD BBIOIB 
BAS28 Mm/SD BAV74 SD BBY31 


Mm = Microminiature semiconductors Sp = Special diodes 
for hybrid circuits T = Tuner diodes 
SD = Small-signal diodes Vrg = Voltage regulator diodes 
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typeno. book section typeno. book section type no. book section 
BBY39 S1 T BC639 $3 BCW72;R S7 
BBY40 $7/S1 Mm /T BC640 $3 

BC 107 $3 Sm BC807 S7 

BC108 $3 Sm BC808 S7 

BC109 $3 Sm BC817. $7 

BC140 $3 Sm BC818 S7 BCX19;R 
BC141 $3 Sm BCX20;R 

BC 146 $3 Sm BCX5 1 

BC160 $3 Sm BCX52 

BC161 $3 Sm BCX53 

BC177 $3 Sm BC850 

BC178 $3 Sm BC856 

BC179 $3 Sm BC857 

BC200 S3 Sm BC858 

BC264A = $5 FET BC859 

BC264B = $5 FET BC860 BCX70* S7 
BC264C $5 FET BC868 BCX71* S7 
BC264D = $5 FET BC869 BCY56 
BC327;A $3 Sm BEF29;R BCY57 

BC328 $3 Sm BCF30;R BCY58 
BC337;A $3 Sm BCF32;R BCY59 

BC338 $3 Sm BCF33;R BCY70 
BC368 $3 Sm BCF70;R BCY71 

BC369 $3 Sn BCF81;R BCY72 

BC375 $3 ‘Sm BCV26 BCY78 

BC376 $3 Sm BCV27 BCY79 

BC546 $3 Sm . BCV61 BCY87 

BC547 $3 Sm BCV62 BCY88 

BC548 $3 - $m BCV71;R BCY89 

BC549 S3 Sm BCV72;R BD131 

BC550 $3 Sm BCW29;R BD132 

BC556 $3 Sm BCW30;R BD135 

BC557 $3 Sm BCW31;R BD136 

BC558 $3 Sm BCW32;R BD137 

BC559 $3 Sm BCW33;R BD138 

BC560 $3 Sm BCW60* BD139 

BC635 $3 Sm BCW6 1* BD140 


BC636 $3 Sm BCW69;R BD201 
BC637 $3 Sm BCW70;R BD202 
BC638 $3 Sm BCW71;R BD203 


¥ 


= series 
FET = Field-effect transistors P = Low-frequency power transistors 
Mm = Microminiature semiconductors Sm = Small-signal transistors 
for hybrid circuits T= Tuner diodes 
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typeno. book section type no. book section typeno. book section 


BD204 
BD226 
BD227 
BD228 
BD229 


BD828 
BD829 
BD830 
BD839 
BD840 


uw uMWUs 
 w~tuuUs 
wud 


BD230 
BD23 1 
BD233 
BD234 
BD235 


BD841 
BD842 
BD8 43 
BD844 
BD845 


uuu wd UD 
who UUtY 
uu U US 


BD236 
BD237 
BD238 
BD239 
BD239A 


BD846 
BD847 
BD848 
BD849 
BD850 


coun Ud 
mwMuoudU 
U0 w UO 


BD933 
BD934 
BD935 
BD936 
BD937 


BD239B 
BD239C 
BD240 

BD240A 
BD240B 


uu Ud 
ro rood 
udu uty 


BD938 
BD939 
BD940 
BD941 
BD942 


BD240C 

BD241 S4a 
BD241A S4a 
BD241B S4a 
BD241C S4a 


dod oO rd 
wrod od 
mWmomtudtoty 


BD943 
BD944 
BD945 
BD946 
BD947 


BD242 S4a 
BD242A 8 S4a 
BD242B =S4a 
BD242C 8=6©S4a 
BD243 S4a 


tc uwdtu UO 
urd uo Uo to 
utd Uo UD 


BD948 
BD949 
BD950 
BD951 
BD952 


BD243A S4a 
BD243B S4a 
BD243C S4a 
BD244 S4a 
BD244A S4a 


a > Bs © a Bae nas) 
woud SD 
wo UO 


BD244B =S4a 
BD244C = S4a 
BD329 S4a 
BD330 S4a 
BD331 S4a 


BD953 
BD954 
BD955 
BD956 
BDT20 


cw 'du UU Dd 
te ud UO OO 
wm uwUU DO 


P = Low-frequency power transistors 
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type no. 


BDT21 
BDT29 
BDT29A 
BDT29B 
BDT29C 


BDT30 
BDT30A 
BDT30B 
BDT30C 
BDT31 


BDT31A 
BDT31B 
BDT31C 
BDT32 

BDT32A 


BDT32B 
BDT32C 
BDT41 

BDT41A 
BDT41B 


BDT41C 
BDT42 

BDT42A 
BDT42B 
BDT42C 


BDT51 
BDT52 
BDT53 
BDT54 
BDT55 


BDT56 
BDT57 
BDT58 
BDT60 
BDT60A 


BDT60B 
BDT60C 
BDT6 1 

BDT61A 
BDT61B 
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S4a 
$4a 


S4a° 


S4a 
S4a 


S4a 
S4a 
S4a 
S$4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


‘S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


section 


murs wd wu Ud vuwvwY cotuuy UO wm Ud  w~uvU~U's > a © © hs © © 
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P = Low-frequency power transistors 


type no. 


BDT61C 
BDT62 

BDT62A 
BDT62B 
BDT62C 


BDT63 
BDT63A 
BDT63B 
BDT63C 
BDT64 


BDT64A 
BDT6 4B 
BDT64C 
BDT65 

BDT65A 


BDT65B 
BDT65C 
BDT8 1 
BDT82 
BDT83 


BDT84 
BDT85 
BDT86 
BDT87 
BDT88 


BDT9 1 
BDT92 
BDT93 
BDT94 
BDT95 


BDT96 
BDV64 
BDV64A 
BDV64B 
BDV64C 


BDV65 

BDV65A 
BDV65B 
BDV65C 
BDV66A 


section 


wd uwo coum tw U's wrod tv ov sO wom UD vwudut wus u sd 


roto to hd 


type no. 


BDV66B 
BDV66C 
BDV66D 
BDV67A 
BDV67B 


BDV67C 
BDV67D 
BDV9 1 
BDV92 
BDV93 


BDV94 
BDV95 
BDV96 
BDW55 
BDW56 


BDW57 
BDW58 
BDW59 
BDW60 
BDX35 


BDX36 
BDX37 
BDX42 
BDX43 
BDX44 


BDX45 
BDX46 
BDX47 
BDX62 
BDX62A 


BDX62B 
BDX62C 
BDX63 

BDX63A 
BDX63B 


BDX63C 
BDX64 

BDX64A 
BDX64B 
BDX64C 


section 


‘co uuu ww UU 9 uu UU tu 'S uw UM;,~UNS uw UU oda s las Mis~ mas ©) wud wo 


wu U US 


typeno. book section typeno. book section type no. book section 


BF247B_ i: BF585 
BF247C BF587 
BF256A BF591 
BF256B BF593 
BF256C BF620 


BDX65 S4a 
BDX65A S4a 
BDX65B S4a 
BDX65C 

BDX66 


wu U UO 


BDX66A 
BDX66B 
BDX66C 
BDX67 

BDX67A 


BDX67B 


cu DO UO 


BF324 
BF370 
BF410A 
BF410B 
BF410C 


BF410D 


BF621 
BF622 
BF623 


BF660;R S7 


BF689K 


BF763 


BF419 BF767 
BF 420 BF819 
BF421 BF820 
BF422 BF82 1 


BDX67C 
BDX68 

BDX68A 
BDX68B 


uw uw UO 


BF423 BF822 
BF450 BF823 
BF451 BF824 
BF457 BF840 
BF 458 BF841 


BDX68C 
BDX69 

BDX69A 
BDX69B 
BDX69C 


uw wu DY 


BF459 S4b BF857 
BF469 S4b BF858 
BF470 S4b BF859 
BF471 S4b BF869 
BF472 S4b BF870 


BDX77 
BDX78 
BDX9 4 
BDX92 
BDX93 


cero tu dd 


BF87 4 
BF872 
BF926 
BF9 36 
BF939 


BDX94 
BDX95 
BDX96 
BDY90 
BDY9O0A 


cw uUU US 


BDY9 4 BF960 
BDY92 BF964 
BF 198 BF966 
BF 199 BF967 
BF240 BF513 S7/S5 Mm/FET BF970 


BF241 BF536 S? Mm BF979 
BF245A BF550;R S7 Mm BF980 
BF245B BF569 S7 Mm BF98 1 
BF245C BF579 S7 Mm BF982 
BF247A BF583 S4b BF989 


FET = Field-effect transistors P = Low-frequency power transistors 
HVP = High-voltage power transistors Sm = Small-signal transistors 
Mm = Microminiature semiconductors WBT = Wideband transistors 

for hybrid circuits 
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| type no. book section _| no. book section | typeno. book section _| no. book section | typeno. book section no. book section 
BF990 S7/S5  Mm/FET BFQ51 $10 BFT24 S10 WBT 
BF99 1 S7/S5  Mm/FET BFQ51C $10 WBT BFT25;R S7 Mm 
BF992 S7/S5 Mm/FET BFQ52 $10 WBT BFT44 $3 Sm 
BF994 $7/S5  Mm/FET BFQ53 WBT BFT45 $3 Sm 
BF996 S7/S5  Mm/FET | WBT BFT46 S7/S5 Mm/FET 
BFG23 $10 WBT WBT BFT92;R S7 Mm 
BFG32 S10 WBT WBT BFT93;R S7 

BFG34 $10 WBT Mm BFW10 S5 

BFG5 1 $10 WBT WBT BFW11 $5 

BFG65 $10 WBT WBT BFW12 55 

BFG67 S7 Mm BFR29 FET BFW13 $5 

BFGIOA =$10 WBT BFR30 Mm /FET BFWi6A S10 

BFGI1A = $10 WBT BFR31 Mm / FET BFW17A $10 

BFG96 $10 WBT BFR49 WBT BFW30 S10 

BFP9OA $10 WBT BFR53;R $7 Mm BFW6 1 $5 

BFPI1A S10 WBT BFR54 $3 BFW92 S10 

BFP96 $10 WBT BFR64 S10 BFW92A S10 

BFQ10 S5 FET BFR65 $10 BFW93 

BFQ11 55 FET BFR84 $5 BFX29 

BFQ12 s5 FET BFRIO $10 BFX30 

BFQ13 $5 FET BFRSOA = =$10 BFX34 

BFQ14 Sie FET BFR91 $10 WBT BFX84 

BFQ15 $5 FET BFR91A S10 BFX85 

BFQ16 S5 FET BFR92Z;R S7 Mm BFX86 

BFQ17 S7 Mm BFR92A;R S7 Mm BFX87 

BFQ18A = S7 Mm BFR93;R_ S7 Mm BFX88 

BFQ19 S7 Mm BFR93A;R S7 Mm BFX89 

BFQ22S S10 WBT BFR94 $10 WBT BFY50 

BFQ23 $10 WBT BFR95 $10 WBT BFY51 

BFQ23C 8=$10 WBT BFR9I6 S10 WBT BFY52 

BFQ24 $10 WBT BFRI6S $10 WBT BFY55 

BFQ32 S10 WBT BFR101A;B S7/S5 Mm/FET BFY90 

BFQ32C $10 WBT BFS17;R Mm BG2000_—s G1 

BFQ32S $10 WBT BFS18;R Mm BG2097 $1 

BFQ33 $10 WBT BFS19;R Mm BGD102 S10 

BFQ34 $10 WBT BFS20;R Mm BGD102E S10 

BFQ34T S10 WBT BFS21 FET BGD104 $10 

BFQ42 S6 RFP BFS21A FET BGDIO4E $10 


BFQ43 S6 RFP BFS22A RFP BGY22 S6 
BFQ43S S6 RFP BFS23A RFP BGY22A S6 


FET = Field-effect transistors RT = Tripler 
Mm = Microminiature semiconductors Sm = Small-signal transistors 

for hybrid circuits WBM = Wideband hybrid IC modules 
RFP = R.F. power transistors and modules WBT = Wideband transistors 
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type no. 


BGY41B 


BGY 43 

BGY45A 
BGY45B 
BGY46A 
BGY46B 


BGY47. 
BGY48 
BGY50 
BGY5 1 
BGY52 


BGY53 
BGY54 
BGY55 
BGY56 
BGY57 


BGY58 
BGY58A 
BGY59 
BGY60 
BGY6 1 


BGY65 
BGY67 
BGY67A 
BGY70 
BGY7 1 


BGY74 
BGY75 
BGY84 
BGY84A 
BGY85 


= series 


book 


S10 
S10 
$10 


S10 
$10 
$10 
S10 
510 


section 


FET = Field-effect transistors 
RFP =R.F. power transistors and modules 


WMB = Wideband hybrid !C modules 


type no. 


BGY85A 
BGY9O0A 
BGY9OB 
BGY93 
BGY94 


BGY95A 
BGY95B 
BGY96A 
BGY96B 
BLF 146 


BLF242 
BLF244 
BLF245 
BLT90/SL 
BLT91/SL 


BLT92/SL 
BLU20/ 12 
BLU30/ 12 
BLU45/12 
BLU50 


BLU5 1 
BLU52 
BLU53 
BLU60/ 12 
BLU97 


BLUI8 
BLU99Y 
BLV10 
BLV11 
BLV20 


BLV2 1 
BLV25 
BLV30 
BLV30/12 
BLV3 1 


BLV45/12 


book 


S6 
S6 


S6 


section 


RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
RFP/FET 


RFP/FET 
RFP/FET 
RFP /FET 
RFP 
REP 


RFP 
RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 


type no. 


BLV57 
BLV59 


book section 


S6 
S6 


BLV75/12 S6 
BLV80/28 S6 


BLV9O 


S6 


BLV9O0/SL S6 


BLV91 


S6 


BLV91/SL S6 


BLV92 
BLV93 


BLV94 
BLV95 
BLV97 
BLV98 
BLV99 


BLW29 
BLW3 1 
BLW32 
BLW33 
BLW34 


BLW5OF 
BLW60 
BLW60C 
BLW76 
BLW77 


BLW78 
BLW79 
BLW80 
BLW8 1 
BLW8 3 


BLW84 
BLW85 
BLW86 
BLW8 7 
BLW89 


BLW90 
BLW9 1 
BLW95 
BLW96 
BLW97 


S6 
S6 
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” 808 


Mm 


type no. 


BLW98 
BLW99 
BLX13 
BLX13C 
BLX14 


BLX15 
BLX39 
BLX65 
BLX65E 
BLX65ES 


BLX67 
BLX68 
BLX69A 
BLX9 1A 
BLX9 1CB 


BLX92A 
BLX93A 
BLX94A 
BLX94C 
BLX95 


BLX96 
BLX97 
BLX98 
BLY87A 
BLY87C 


BLY88A 
BLY88C 
BLY89A 
BLY89C 
BLY9O 


BLY91A 
BLY91C 
BLY92A 
BLY92C 
BLY93A 


BLY93C 
BLY94 
BPF24 
BPW22A 
BPW50 


book 


section 


RFP 
RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
RFP 


RFP 


RFP 
RFP 
RFP 
RFP 


' RFP 


RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
PDT 


‘PDT 


PDT 


FET = Field-effect transistors 
= Microminiature semiconductors 


for hybrid circuits 


November 1986 


PDT = Photodiodes or transistors 


type no. 


BPW7 1 
BPX25 
BPX29 
BPX40 
BPX41 


BPX42 
BPX6 1 
BPX61P 


BPX7 1 S8b 
BPX72 S8b 


BR100/03 S2b 


BR101 $3 


BSD212 
BSD2 13 
BSD214 
BSD215 
BSR12;R 


BSR13;R 
BSR14;R 
BSR15;R 
BSR16;R 
BSR17;R 


BSR17A;R S7 
BSR18;R $7 
BSR18A;R S7 
BSR19; A S7 
BSR20; A S7 


book 


section type no. book section | 


BSR30 S7 
BSR31 S7 
BSR32 S7 
BSR33 S7 
BSR40 S7 
BSR41 S7 
BSR42 $7 
BSR43 S7 
BSR50 $3 
BSR51 53 
BSR52 $3 
BSR56 

BSR57 
BSR58° 
BSR60 $3 
BSR61 53 
BSR62 $3 
BSS38 $3 
BSS50 53 
BSS51 $3 
BSS52 $3 
BSS60 $3 
BSS61 $3 
BSS62 $3 
BSS63;R S7 
BSS64;R S7 
BSS68 $3 
BSS83 S5/7 
BST15 S7 
BST16 S7 
BST39 S7 
BST40 S7 
BST50 S7 
BSTS1 S7 
BST52 S7 
BST60 S7 
BST61 S7 
BST62 S7 
BST70A S58 
BST72A $5 


o1 {S53 
S153 
o1 455 


Mm 
Mm 
Mm 


Sm 

Mm /FET 
Mm/FET 
Mm/FET 


Mm 
Sm 
FET/Mm 
Mm 
Mm 


Mm 
Mm 
Mm 
Mm 
Mm 


Min 
Mm 
Mm 
FET 
FET 


RFP = R.F. power transistors and modules 


= Thyristors 


Sm_ = Small-signal transistors 
Th 


* 


type no. 


BST74A 
BST76A 
BST78 
BST80 
BST82 


BST84 
BST86 
BSTIO 
BST97 
BST 100 


BST110 
BST120 
BST122 
BSV15 
BSV16 


BSV17 


book 


So 
s5 
S5 
Sofo! 
Sofa. 


S$5/S7 
Sofa] 
S5 
53 
So 


59 
So7o7 
$5/S7 
53 


$3 


$3 


BSVoO2ZTR ~S/ 


BSV64 
BSV78 
BSV79 


BSW67A 
BSW68A 


BSX19 
BSX20 
BSX45 
BSX46 
BSX47 


BSX59 
BSX60 
BSX61 
BSY95A 
BT 136* 


BT 136F* 
Bri3?* 
BT 137F* 
BT 138* 
BT 138F* 


= series 


So 
Sh 
S35 


3 


$3 
S2b 


52b 
S2b 
S2b 
S2b 
S2b 


section 


FET 
FET 
FET 
FET /Mm 
FET/Mm 


FET /Mm 
FET/Mm 
FET 
FET 
FET 


FET 
FET /Mm 
FET/Mm 
Sm 


Sm 


Sm 
Mm 
Sm 
FET 
FET 


FEF 


FET = Field-effect transistors 


Sm 


for hybrid circuits 


= Small-signal transistors 


type no. 


BT139* 
BT139F* 
BT145* 
BT 149* 
BT150 


BIta 1" 
BES 1E* 
Brt52* 
BT 153 
BT157* 


BT 169* 
BTA140* 
BTR59* 
BTS59* 
BTV58* 


BTV59* 
BTV59D* 
BTV60* 
BTV60D* 
BTV70* 


BTV70D* 
BTW23* 
BTW38* 
BTW40* 
BTW42* 


BTW43* 
BTW45* 
BTW58* 
BTW62* 
BTW62D* 


BTW63* 
BTY79* 
Bry91% 
BU426 

BU426A 


BU4 33 
BU505 
BU506 
BU5SO6D 
BUSO8A 


Mm = Microminiature semiconductors 


book section 
S2b 
S2b 
S2b 
S2b 
S2b 


S2b 
S2b 
S2b 
S2b 
S2b 


S2b 
S2b 
S2b 
S2b 
S2b 


S2b 
S2b 
S2b 
S2b 
S2b 


S2b 
S2b 
S2b 
S2b 
S2b 


S2b 
S2b 
S2b- 
S2b 
S2b 


S2b 
S2b 
S2b 
S4b 
S4b 


S4b 
S4b 
S4b 
S4b 
S4b 


type no. 


BUSO8D 
BU705 
BU706 
BU706D 
~BU8OE6 


BU807 
BU808 
BU824 
BU8 26 
BUP22* 


BUP23* 

BUS11;A 
BUS12;A 
BUS13;A 
BUS14;A 


BUS21* 
BUS22* 
BUS23* 
BUT11;A 
BUTI1A 


BUT11AF 
BUV82 
BUV83 
BUV89 
BUVIO;A 


BUW11;A 
BUW12;A 
BUW13;A 
BUW84 
BUW85 


BUX46;A 
BUX47;A 
BUX48;A 
BUX80 
BUX8 1 


BUX82 
BUX83 
BUX84 
BUX84F 
BUX85 


book section 
S4b 
S4b 
S4b 
S4b 
S4b 


S4b 
S4b 
S4b 
S4b 
S4b 


S4b 
S4b 
S4b 
S4b 
S4b 


S4hb 
S4b 
S4b 
S4b 
S4b 


S4b 
S4b 
S4b 
S4b 
S4b 


S4b 
S4b 
S4b 
S4b 
S4b 


S4b 
S4b 
SAb 
S4b 
S4b 


S4b 
S4b 
S4b 
S4b 
S4b 


SP = Low-frequency switching power transistors 


Th = Thyristors 
Tri = Triacs 
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INDEX 


| typeno. book section . | no. book section . | typeno. book section _ no. book section | typeno. book section | no. book section 
BUX85F S4b SP BUZ54 s$9 PM BY609 R 
BUX86 S4b SP BUZ54A S9 PM - BY610 R 
BUX87 S4b SP BUZ60 S9 PM BY614 R 
BUX88 S4b SP BUZ60B $9 PM BY619 R 
BUX90 S4b SP BUZ63 $9 PM BY620 R 
BUX98 S4b SP BUZ63B S9 PM BY627 R 
BUX98A SAb SP BUZ64 S9 PM BY707 R 
BUX99 S4b SP BUZ7 1 s9 PM BY708 R 
BUY89 S4b SP BUZ71A $9 PM BY709 R 
BUZ10 S9 PM BUZ72 S9 PM BY710 R 
BUZ10A S9 PM BUZ72A S9 PM BY711 R 
BUZ 11 S9 PM BUZ/3A S9 PM BY712 R 
BUZ11A S9 PM BUZ74 S9 PM BY713 R 
BUZ14 S9 PM BUZ74A $9 PM BY714 R 
BUZ15 59 PM BUZ76 S9 PM BYD13 R 
BUZ20 $9 PM BUZ76A s9 PM BYD14 R 
BUZ2 1 S9 PM BUZ80 S9 PM BYD17 R 
BUZ 23 S9 PM BUZ80A = 9 PM BYD33 R 
BUZ24 S9 PM BUZ83 S9 PM BYD37 R 
BUZ25 S9 PM BUZ83A S9 PM BYD73 R 
BUZ30 S9 PM BUZ84 S9 PM BYD74 R 
BUZ 31 S9 PM BUZ84A S9 PM BYD7?7 R 
BUZ32 S9 PM BY224* S2a R BYM26 R 
BUZ33 59 PM BY225* S2a R BYM36 R 
BUZ 34 S9 PM BY228 S1 R BYM56 R 
BUZ35 S9 PM BY229* S2a R BYP21* R 
BUZ36 S9 PM BY229F* S2a R BYP22* R 
BUZ40 S9 PM BY249* S2a R BYP59* R 
BUZ41A S9 PM BY260* S2a R BYQ28* R 
BUZ42 S9 PM BY261* S2a R BYR29* R 
BUZz43 S9 PM BY329* S2a R BYR29F* S2a R 
BUZ44A S9 PM BY359* S2a R BYT28* S2a R 
BUZ45 S9 PM BY 438 $1 R BYT79* S2a R 
BUZ45A S9 PM BY448 S1 R BYV10 $1 R 
BUZ45B S9 PM BY458 $1 R BYV18* S2a R 
BUZ45C $9 PM BY505 $1 R BYV19* S2a R 
BUZ46 S9 PM BY509 S1 R BYV20* S2a R 
BUZ50A S9 PM BY527 S1 R BYV21* S2a R 
BUZ50OB $9 PM BY584 51 R BYV22* S2a R 
BUZ53A S9 PM BY588 $1 R BYV23* S2a R 
* = series 


PM = Power MOS transistors 
R = Rectifier diodes 
SP =.Low-frequency switching power transistors 
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M 


type no. 


BYV24* — 


BYV26 

BYV27* 
BYV28* 
BYV29* 


BYV29F* 
BYV30* 
BYV31* 
BYV32* 
BYV32F* 


BYV33* 
BYV33F* 
BYV34% 
BYV36 
BYV39* 


BYV42* 
BYV43* 
BYV43F* 
BYV44* 
BYV60* 


BYV72* 
BYV73* 
BYV74* 
BYV7/9* 
BYV92* 


BYV95A 
BYV95B 
BYV95C 
BYV96D 
BYVI6E 


BYW25* 
BYW29* 
BYW29F* 
BYW30* 
BYW31* 


BYW54 
BYW55 
BYW56 
BYW92* 
BYW9 3* 


= series 
= Microwave transistors 


book 


S2a 
$1/S2a 
$1/S2a 
S$1/S2a 
S2a 


S2a 
S2a 
S2a 
S2a 
S2a 


S2a 
S2a 
$2a 
$1 

S2a 


S2a 
S2a 
S2a 
S2a 
S2a 


$2a 
S2a 
S2a 
S2a 
S2a 


S1 
S1 
S1 
S1 
S1 


S2a 
S2a 
$2a 
S2a 
S2a 


S1 
S1 
$1 
S2a 
S2a 


section 


Bama wW Dw Aan wm a ADA w wz sn = es 2) DWwWD DD Dwmwwa Da ama ww 


ABAAwDA DA 


type no. 


BYWS5A 
BYW95B 
BYWS5C 
BYW96D 
BYWS6E 


BYX 10G 
BYX25* 
BYX30* 
BYX32* 
BYX38* 


BYX39* 
BYX42* 
BYX46* 
BYX50* 
BYX52* 


BYX56* 
BYX90G 
BYX96* 
BYX97* 
BYX98* 


BYX99* 
BZD23 
BZD27 
BZTO3 
BZV10 


BZV11 
BZV12 
B2Z2V13 
BZV 14 
B2V37 


BZV46 


BZV49* 
BZV55* 
BZV80 
BZV81 


BZV85. 
BZWO3 
Bzw14 
BZW86% 
BZX55 


Mm = Microminiature semiconductors 


for hybrid circuits 
PhC = Photocouplers 


book 


section type no. book 
BZX70* S2a 
B2ZX75 S1 
BZX79* S1 
B2ZX84* S7/S1 


BZY91* S2a 


awmDwmwa aw 


BZY93* S2a 
CFX13 S11 
CFX21 S11 
CFX30 S11 
CFX31 S11 


awww Dm 


CFX32 Si 
CFX33 S11 
CNG35 S8b 
CNG36 S8b 
CNR36 S8b 


awww 


CNX21 S8b 
CNX35 S8b 
CNX35U S8b 
CNX36 S8b 
CNX36U) S8b 


CNX38 S8b 
CNX38U S8b 
CNX39 S8b 
CNX39U = S8b 
CNX44 S8b 


CNX44A = S8b 
CNX46 S8b 
CNX48 S8b 
CNX48U) = S8b 
CNX62 S8b 


CNX72 S8b 
CNX82 S8b 
CNX83 S8b 
CNX9 1 S8b 
CNX92 S8b 


CNY17-1 S8b 
CNY17-2 S8b 
CNY17-3 S8b 
CNY50 S8b 
CNY57 S8b 


R = Rectifier diodes 

TS = Transient suppressor diodes 
Vrf = Voltage reference diodes 
Vrg = Voltage regulator diodes 


section 


Vrg 
Vrg 
Vrg 
Mm/Vrg 
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book 


CNY57A S8b 
CNY57AU  S8b 
CNY57U) = S8b 
CNY62 
CNY63 


CQF24 


CQOS51L 


cQs54 S8a 
CQS82L 8 S8a 
CQS82AL S8a 
CQS84L S8a 
CQS86L S8a 


CQs93 S8a 
CQS93E S8a 
CQS93L S8a 
cQs95 S8a 
CQS95E $8a 


CQS95L S8a 
CQS97 S8a 
CQS97E S8a 
CQS97L § S8a 
CQT10B S8a 


CQT24 S8a 
CQT60 S8a 
CQT70 S8a 
CQT80L S8a 


CQV70A(L)S8a 
CQV70U(L)S8a 
CQV71A(L)S$8a 
CQV72(L) S8a 
COV8O0L S8a 


CQV8OAL S8a 
CQV80UL S8a 
CQV81L S8a 
cQV82L S8a 
CQW10A(L)S8a 


= series 


type no. book 


CQW10B(L)S8a 
CQW10U(L)S8a 
CQW11B(L)S8a 
CQW12B(L)S8a 
CQW20A S8a 


cgw21 S8a 
cow22 S8a 
cgw24(L) S8a 
cQw54 S8a 
CQWG60(L) S8a 


CQW60A(L)S8a 
CQW60U(L)S8a 
CQW61(L) S8a 
CQW62(L) S8a 


CQW89A S8Ba/b 


CQw93 S8a 
CQw95 S8a 
CQWw97 S8a 
CQX24(L) S8a 
CQX51(L) S8a 


CQX54(L) S8a 
CQx54D = =S8a 
CQX64(L) S8a 
CQx64D =S8a 
CQX74(L) 58a 


CQK74D S8a 
CQY11B S8b 
CQY11C S8b 
CQY24B(L)S8a 
CQY49B S8b 


CQY49C S8&b 
CQY50 S8b 
CQY52 S8b 
CQY53S S8b 
CQY54A S8a 


CQY58A S8a/b 
CQY89A S8a/b 


CQY94B(L)S8a 
CQY95B S8a 
CQY96(L) S8a 


CQOY97A 
Fresnel- 
lens 
H11A1 
H11A2 


H11A3 
H11A4 
H11A5 
H11B1 
H11B2 


H11B3 

H11B255 
KMZ 10A 
KMZ 10B 
KMZ 10C 


KP 100A 
KP101A 
KPZ20G 
KP2Z21G 
KTY81* 


KTY8 3* 
KTY8 4* 
LAE2001R 
LAE4001Q 
LAE4001R 


LAE4002S 
LAE6000Q 
LBE1004R 
LBE1010R 
LBE20035 


LBE2005Q 
LBE2O008T 
LBE20098 
LCE1010R 
LCE20035 


LCE2005Q 
LCE2008T 
LCE2009S 


LJE42002T 


LKE1004R 


SS BEB 8 SS 3238 83 


SSB 88 


Ph = Photoconductive devices 
PhC = Photocouplers 
SEN = Sensors 


A = Accessories 

| = Infrared devices 

LED = Light-emitting diodes 
M = Microwave transistors 


812 November 1986 


814 


M 
p 


type no. book 


PMLL5225B 
to 
PMLL5267B 
PO044 
PO44A 


PPC5001T 
PQC5001T 
PTB23001X 
PTB23003X 
PTB23005X 


PTB32001X 
PTB32003X 
PTB32005X 
PTB42001X 
PTB42002X 


PTB42003X 
PV3742B4xX 
PVB42004X 
PZ1418B15U 
PZ1418B30U 


PZ1721B12U 

PZ1721B25U S11 
PZ2024B10U S11 
PZ2024B20U S11 
PZB16035U) S11 


PZB27020U) S11 
RPY97 S8b 
RPY 100 S8b 
RPY 101 S8b 
RPY102 S8b 


RPY 103 S8b 
RPY107 S8b 
RPY 109 S8b 
RV3135B5X S11 
RX1214B300YS11 


RXB12350Y S11 
RZ1214B35Y $11 
RZ1214B60W S11 
RZ1214B65Y S11 
RZ1214B125WS11 


= series 


= Infrared devices 


section 


Sa BWHeH HHH S SS 8 8B8 SS SBE 8 S23 32323 =s S323 8 


= S235 8 


= Microwave transistors © 


= Low-frequency power transistors 


PhC = Photocouplers 
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type no. 


RZ1214B125YS11 
RZ1214B150YS 11 
R2Z22833B45W S11 
RZ3135B15U S11 
RZ3135B1i5W S11 


R2Z3135B25U S11 
R23135B30W S11 
RZB12100Y S11 
RZB12350Y S11 


RZ2Z1214B300YS 11 


SL5500 S8b 
SL5501 S8b 
SL5502R S8b 
SL5504 S8b 
SL5504S S8b 


SL5505S S8b 
$L55114 S8b 
TIP29* S4a 
TIP30* S4a 
TIP31* S4a 


TIP32* S4a 
TIP33* S4a 
TIP34* S4a 
TIP41* S4a 
TIP42* 


TIP47 
TIP48 
TIP49 
TIP5O 
TIP110 


TIP111 
TIP112 
TIP115 
TIP116 
TIP117 


TIP120 
TIP121 
TIP122 
TIP125 
TIP126 


R = Rectifier diodes 


wom tu ce uO UU 'O vVuDduUy 


uw to UO 


TIP127 
TIP130 
TIP131 
TIP132 
TIP135 


TIP 136 
TIP137 
TIP140 
TIP141 
TIP145 


TIP146 
TIP147 
TIP2955 
TIP3055 
1N821;A 


1N823;A 
1N825;:A 
1N827;A 
1N829;A 
1N914 


1N916 

1N3879 
1N3880 
1N388 1 
1N3882 


1N3883 
1N3889 
1N3890 
1N3891 
1N3892 


1N3893 
1N3909 
1N3910 
1N3911 
1N3912 


1N39 13 

1N4001G 
1N4002G 
1N4003G 
1N4004G 


SD =Small-signal diodes 


Vrf = Voltage reference diodes 


book section type no. book section 


ro ee ae | Awww Dw amma nN 


yo ee ie en 


type no. book 


LKE2002T S11 
LKE2004T Su 
LKE2015T S11 
LKE21004R S11 
LKE21015T $11 


LKE21050T S11 
LKE27010R S11 
LKE27025R 511 
LKE32002T $11 
LKE32004T S11 


LTE42005S_ $11 
LTE42008R S11 
LTE42012R S11 
LV1721E50R S11 
LV2024E45R S11 


LV2327E40R S11 
LV3742E16R $11 
LV3742E24R S11 
LWE2015R $114 
LWE2025R S11 


121418E100RS11 
MCA230, 98h 
MCA23 1: S8b 
MCA255 S8b 
MCT2 S8h 


MCT26 S8hb 
MKB12040WS S11 
MKB12100WS S11 
MKB12140W $11 
M06075B2002511 


MO6075B4002S11 
MRB12175YR S11 
MRB12350YR S11 
MS1011B700YS11 
MS6075B8002S511 


MSB12900Y 311 
MZ0912B75Y S11 
MZ0912B150YS11 
OM286; M $13 
OM287; M $13 


section 


SSB 88 SSB S338 8 SSB BBB SSB S838 8 


Ss 


gm uo 'd 
ro 
QAaAA 


ae) 
=H 
QO 


SSB 8 38) 


type no. 


OM388B 


OM389B 
OM931 
OM961 
0SB9115 
OSB9215 


OSB9415 
0SM9115 
OSM9215 
OSM9415 
0SM9510 


0SM9511 
0SM9512 
0589115 
0SS9215 
0SS9415 


P2105 

PBMF 439 1 
PBMF 4392 
PBMF 4393 
PDE 100 1U 


book — section 


PDE1003U 
PDE 10050 
PDE1010U 
PEE 1001U 
PEE1003U 


PEE1005U 
PEE1010U 
PH2222;R 
PH2222A;R 
PH2369 


PH2907;R 
PH2907A;R 
PH2955T 
PH3055T 
PH5415 


PH5416 


~PH13002 


PH13003 
PHSD5 1 
PKB3001U 


PKB3003U 
PKB3005U 
PKB12005U 
PKB20010U 
PKB23001U 


PKB23003U 
PKB23005U 
PKB25006T 
PKB320010U 
PKB32003U 


PKB32005U 
PMBF 4391 
PMBF 4392 
PMBF4392 
PMLL4148 


PMLL4 150 
PMLL4151 
PMLL4 153 
PMLL4446 
PMLL4448 


type no. book section 


$11 


S11 
$11 


FET = Field-effect transistors R = Rectifier diodes 

| = Infrared devices SD =Small-signal diodes 

M = Microwave transistors SEN = Sensors 

Mm = Microminiature semiconductors Sm = Smail-signal transistors 
for hybrid circuits SP = Low-frequency switching power transistors 

P = Low-frequency power transistors St = Rectifier stacks 


PhC = Photocouplers WBM = Wideband hybrid IC modules 
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type no. book section 
1N4005G 

1N4006G 

1N4007G 

1N4148 


1N4150 


1N4151 
1N4153 
1N4446 
1N4448 
1N4531 


1N4532 
1N5059 
1N5060 
1N506 1 
1N5062 


1N5225B 
to 
1N5267B 
2N9 18 
2N929 


2N930 

2N1613 
2N1711 
2N1893 
2N2219 


2N2219A 
2N2222 
2N2222A 
2N2297 
2N2368 


2N2369 
2N2369A 
2N2483 
2N2484 
2N2904 


2N2904A 
2N2905 
2N2905A 
2N2906 
2N2906A 


A = Accessories 

FET = Field-effect transistors 
Ph = Photoconductive devices 
PhC = Photocouplers 

R = Rectifier diodes 


type no. 


2N2907 


2N2907A 


2N3019 
2N3020 
2N3053 


2N3375 
2N3553 
2N3632 
2N3822 
2N3823 


2N3866 
2N3903 
2N3904 
2N3905 
2N3906 


2N3924 
2N3926 
2N3927 
2N3966 
2N4030 


2N4031 
2N4032 
2N4033 
2N409 1 
2N4092 


2N4093 
2N4123 
2N4124 
2N4125 
2N4126 


2N4391 
2N4392 
2N4393 
2N4427 
2N4856 


2N4857 
2N4858 
2N4859 
2N4860 
2N4861 


RFP =R.F. power transistors and modules 
SD = Small-signal diodes” 

Sm = Smail-signal transistors 

WBT = Wideband transistors 


book section type no. book section 

2N5400 S3 Sm 
2N5401 S3 Sm 
2N5415 S3 Sm 
2N5416 S3 Sm 
2N5550 S3 Sm 
2N5551 S3 Sm 
2N6659 S5 FET 
2N6660 $5 FET 
2N6661 S5 FET 
4N25 S8b Phc 
4N25A S8b Phc 
4N26 S8b Phc 
4N27 S8b Phc 
4N28 S8b Phc 
4N35 S8b Phc 
4N36 S8b Phc 
4N37 S8b Phc 
4N38 S8b Phc 
4N38A S8b Phc 
502CQF S8b Ph 
503CQF S8b Ph 
504CQL S8b Ph 
516CQF-B S8b Ph 
56201d S4b A 
562013 S4b A 
56245 $3,10 A 
56246 S3,10 A 
5626 1a S4b A 
56264 S2a/b A 
56295 S2a/b A 
56326 S4b A 
56339 S4b A 
56352 S4b A 
56353 S4b A 
56354 S4b A 
56359b S2,4b A 
56359c S2,4b A 
56359d S2,4b A 
56360a S2,4b A 
56363 S2,4b A 
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type no. section 


56364 
56367 
56368b 
56368c 
56369 


56378 
56379 
96387a,b 
56397 


A = Accessories 
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